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INTRODUCTION | 


Under anthosization of the Synthetic Liquid: Fuels ‘Act, Public Law 290, 
78th Congress, the Bureau of Mines is doing research and development work on 
the production of liquid fuels from’ oil shale. When the development of a 
process reaches the point where adequate technical data are available, an 
economic evaluation is made on the hasis of the. estimated investment and 
operating costs ofthe process. The following bibliography was prepared as 
an aid in making these cost estimates, the purpose being not sq ‘much the 
tabulation oP the actual cost figures. as the aieeing of ‘sources of information. 


To give this wensiistica greater value, the scope was broadened to in- 
“tude equipment and operating costs for all processes in general.use in the 
Petroleum refining and chemical industries for which information was available. 
Sits Searching the Chemical Abstracts and the Industrial Arts Index for 
2 ment references, the following journals wére searched, beginning with 
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4. Oi] and Gas Journal 
5. Petroleum Engineer 


6. Petroleum Processing (formerly National Petroleum News, Technical 
Section) 


7. Petroleum Refiner (formerly Refiner and Natural Gesoline Manufacturer ) 


Particular mention should be made of the many useful cost figures pub- 
lished during the last 2 years by Chemical Engincering. Beginning in the 
October 21, 1948, issue, the 011 and Gas Journal is publishing a series of 
articles by W. L. Nelson, in which are assembled costs pertinent to the petro- 
leum industry. 
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Hypersorption PPOCHSS -ceoreeccsesv esse eee see sees eee Teese eresereeHegesseoosers 9 


Z 


Ton exchange for demineralizing Water secrecceresccccvceccnccssesecesescese Ot 
‘Index, wage rate CLC eKo se Sree sevedseweeceseseresercesescerevesereresoes O35 107 
- Industrial trucks weber rere edevcedccceeresdeeresnsaseseveresererevesesecs 127 
Inhibiting gasoline - Coder cc bedededatescccesineneserssereseccseusceccsesoes 114 
Insurance Cec eSecdsdedeedocetsvesdseressessssors 4; 67,: 89, 148 , 169, 11D; 176 
INCEVest cocccoedsddccdessereedsdddovedersecve ‘Oy 22, 51, 67, 99, 113, LID, 176 
Iso-butene, separation from natural gasolinG soessacresccsececscesececssece (0 
ITsoforming TEEYTTELECECELECOPCOET SORE SET ESSE rere eee ey ee eee eS eee 148 
Tsomeri zation CoH Kero eeeeeoedseverEesedbereseeseoeosareoceroireHredeseoene 125, 148 
Iso-octane Sede dere re ede eses erode sesbedsedeedsodedeeer oeEebeseeeEELseS 159, 165 
Iso-pentane, separation from natural: gasoline versresscscccocdccccccseossae (0 


es 


Kellogg's: ee oxygen process heheiewuatackatecsdens aweemosseuets 89 
Koppers ° Paenorn Te “process - (Gesuleurieatien) cere derecccccecesesccssccessses OY 


-Labor rates (see WACO TA TOS) 55's uc ub anes ota laulu sees snes nu nes ousuetiwse ss 
Labor requirements for-operating various types of equipment esecceesseeces LD 
Leading of: Bacon ne COC oem HR Oee dee Hdeboeceoresersesersvesererecresrereoresooes 
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Mapa eanee pane 27, 28, 34, aT, 33» 60, 89, 125, 129, Wo, 148, 152, 164, 
169,:175,. 176. 

ar pomneeian, sextesigtie Tere eee ee ee Te Te eC TEP ee Re eee ee eS 
Mercaptan-removal -Prom @asoline ceecvcevvedveorocsvvessivesoseos fy 131,°132, 139 
Mining 011 shale-sureusresccsvcccccnssvavsees 63, 99,-I44, 157, 178,179, 185 
Mobil-milil for heavy-media. separation. COCd reo e Cod doors socereresosero verses 

MS -type catalytic cracking unit CCDC Oe OSE OsE De eeseesedss HHsosseoeaese 4, 146 
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Naphtha polyforming ave @° seeteseoneeescosaseeeroeseseecsseasesseaasons ees 165 
Natural gas, liquid fuels production from .eeesseeess 1, 47, 99, Ib4, 152, 157 
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Oil-shale GLH 1. ececaadivicarnieieg seals ene aamurnbain ©)» O9y Ay. 15751701705 deo 
Oi 1-shealé processing Ce ereeagrcronrereserorecorce 7, 99, Vik, L571; 178, 179, 185 
opere tine expense, general, discussion of srinipennagertasevessenssssaczees 67 
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ees * a 
Pentane : Geaeaeet cetiGn ee errr eecececeseceseege 125 
Perco: copper: sweetening process Cc ee cece nc ececeec cesses esesecesscece pry 1733 
Perco cyeloversion process. Pees neseresoresecesescreresverecserereeaseceees 108 
Perco: desulfurization Process. eoreprecsciceccccccrecscccscesesesevece LOZ, 108 
Perco' HF- alkylation: process. cpsspecncaspepebcoccvecesesioseesvecssvecdeese 136 
Petroleum Sores production Of s+sssseeseces 1, 2; 47, 99, 143, lbh, 152, 
. : . . | . 157, 178, 179, 18h. 185 
Pipestills cedineaabea ava veksscetipelishiibiineatbhababnsesesabainene cies 106 
Piping, \YEGrly EXPENSE OF 6:6 ois: diesic 6 bebe-6ies 66.8 WO es Swe Saw Sows owe 6 Oe eee ee DO 
Plant repeir cost (see also Maintenance) See orca roa recesseesereeeees 12, 175. 
Polyforming , naphtha . ANC o ere n rere ene re sere seers sces eee redeeeeseseseeeene 165 
3 Polymerization, catalyse sania, Hy Oly 108, 116, 117, 125, 128, 148, 159, 165 
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- Power: plats: giectnic Per Tee ee ee ee ee 51 
‘Precipitation, . electrostatic CoC COO O EE CO oe Hee ere eErererenerersorerorenerels 127 


'* Preheaters , air COC CCC d oreo ereserecesresereresererereresesesedeseseresesrens 


*SPYOESUFO “BS LOVEGE <6 505475. 5.ihie e606 b ole w WW Sis 0G 0 Sei sw NEE oh Sue SSGAe eS OC 
Propane as process material sislaih& siden G.a,.S%e anh oa amas neee aainw Na tea eke se 0) 165 
Propane deasphaltizing COECSCKEHE EE SH SE HHEHHH HSE EC EH EE OHH EHR ETOH O SEES EEC EEE 108 
Propane dGecarbonizing TrrTrrrrrerrrrrrrrrrrrrrrrer rrr ere eee ee ee ee ee 2 ee 138 
Propane deresining EOS AS O18 10 O° G O00 8) 80):8! 00818) © 08:68: B. 8) 08 0818 08818 88 SO 89: O88 2 9, 114 
Propane dewn Xing. sevceccuccapeserescsencseccevessase sonsesesesssesene 95, 114 
sumping Ceoeeoeoeaeoeeereeenesreeeareeeeoeeeaeaeeeter a a a ce ec a 9s 127, 175 


RO 
Refinery operating costs,. se er Tee ee ee Ce ee eee Cee oe 
Reforning . da cast oardiuharas Hiotvsin seas area sie eneals Saree aan one et Ole 108, 117, 125, 148 
Refrigerated storage af DUtANE .ccocecescscceccccscsecssccscecesocesesseses JO 
Repair cost, pliant (see also Maintenance) - coe cere ccc cr ecsevccccoceees 142, 175 
Reruming of’ gasoline coon en nnceovesecaneceesceretoconsccsecesesscecesscere 93 


Rotary driers. oO revere cere es shhaceenceececenseceresesbeseseerrssreseseoese 127 
Royalties for processes eimrae 28,. M1, 93, 108, 116, 117, 118, 140, 146, 
Se ee oe eee eee 148 “16h, 169i. 


3119 -15- 


Google 


INDEX FOR EQUIPMENT AND PROCESS OFERATING COSTS (Cont'd.) 


1c 


Abstract No. 
Salt &as process material CHESS HOHHOCCEHE FTO CHO HOHE EHEOC HS HOSE CE TEE EES OHECHOTESEEOE 1D 
Pal removal £2OMm Old... 656s shis.b.6-0:0-600 wid bao 9e ae are 8 oe owe Swale ewe Oe see ewe 2SD 
DCTAPES CONVOVOMS’ %6:5:s eviews 66065 5s ones waieele SRSA b 66 howe Desa eew sw bebewee, WEL 
Separation, heavy -inedia © 00060 6000080 + 0 0 OO OO 00160: 058 © Oe OOo ese ee ee een eseenrteeon Te 
Scparation of ZASCS ce ve sees ce eee rece e 8 00 8 oO 0-000 OOOO ee Oe Oe eo OCOD ERE eSO® 9 
DCPSTAtors,; ‘CONtIit ual. ivaslee serie aie ses mais Sadana es uuwuwewbelesaeeseees. S05: le! 
Service life (see Dopreciation rates) .rccccocccovecececceetesvasseseseseecces 
Shale=oi1. production. osc<ccsessespssccsewscewe 475-99, 144, 157, 178,179, 185 
Skimming COPPERAS OCHO HO SECO OCOD EHOEO SECO EOEH TELE SE SOOO ES EOE ELE 100, 163 
Sodium phenolate process for hydrogen sulfide removal .ecccccsccccvevcceees OF 
Solutizer process for mercaptan removal eccccrecccrerecesscosevseccvsese 131, 132 
Solvent extraction with benzene-ketone asccccsccercccccveccsseccereceseces 114 
Solvent extraction with furfural be dr Seatans ai wale aie eae ene Seow ea ameeee Ts 114 
Solvent extraction with propane creccsercocsesescsesescceses 95, 108, 114, 133 
Solvent extraction with, SUIFUL ALOXIdS coccecccrcvesccascesccevcccses 114, 153 
Steam see 4, 27, 28, 37, 62,.67, 75,.81, 90, 95,.104, 109, 110, 124, 115; "116, 
| 117, 125, 127, UG, 148, 153, 164, 169, i 71, 1B, 176 

Stean: consumption in - ee ae 109 
Stean, exhaust OOO ce ee -€2 
Stean plants PO Se @eceoobgeoveecesveeeeveveneer0 LO9,. 127, L7L 
Storage, butene SOCCER eereeererrrerrerry rr rrererrr rr err ey yy eceroosesesecsece 53 
Storage, Eas COCO OO Oe Oe COO HELE ECEO HO CHOSE OEE TOSS OH EE EEE OL ECOHES ECHO OE HOEES 20 
Sulfur dioxide as process material ceses. ceccccccee woosccsccssesecccseoves 13 
Sulfur dioxide extraction process Trrrerer error eee Ce eee TEE eee 114, 153 
Sulfuric acid production from hydrogen BUN AG Sevehweseig oedehcbies hereon eee 29 
Sweetening, gasoline (see Treating gasoline, sweetening) eo eeeecescccccccecoes 
pyusheste process (seq Fischer-Tropsch BrOeess) vos eee cect edeeseeesccaseesass 
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Tannin SOlutviZer: ProcEss ..1:0.0.6:4:a; 6.wiaivie ised Se 0b .o 0s OOS 06,0 644066500044 ot LOLy 152 
Tar sands, recovery, of oil ELON ssccccrsccccsccecccevcccsersetrerecscesess 144 
TAXGS: :4404 666-00 :60.esisje.e o.0ie'sw sec: Oy. Dly Oly. 0ey. Ody 89,-140;-169,. P10,.2 76 
POtreethy. 16Ad. co drwstsie's se ish hc ssewicdie base hisid es a eee eee oe Ons 93, 114, 125, 148 
Thermal cracking ....... 81, 100, 108, 109,. 113, 114, 15, 116, 117, “1h0, 1h 7, 
, . . dks, 164, 168, 174. ' 
Thermal polymerization se Sine cure eis een ube eeac antes 27, 105, 165, 176 
Thermofor catalytic cracking (TCC) ...... 49, 81, 108, 116, 117, 125, 140, 141 
Thermofor kiln, clay burning IN ccopcccccncaveresececcsscvesssesssceseceere 162 
Thickening & Gee See Slew PSS 600s 5S SOTA ee wEUGS 156 6 WUE e See es OOo Ceeeereee Je YT 
POppine swciscdeexsses-sseueias seeeuepdoesesessectes 100, 109,110 0192. 2155516) 
Towers, WALEr—-COOLING srpccrvcoencercenscrenaconccesesecssscespopsesesoses LOL 
TOMLIN G - BClG. sciccse cp gerea nese ewes geese see evs 06 0S NESe SOswse gSeS Ceeee O35 114 
Treating, benzene-ketone OXTTACTION cecccccccccacccevsccsecccccscescesccece LL 
Treating, CAUSTIC covererccrescgerrcenccenerecesecrersceses cece sececenesesed 108 
Treating, chemicol, for water and salt removal cecccccvccrccccoseceserevee 135 
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Treating, clay ee eer ereseresecscoseoreorescersresneceveseroreres hla 103, 114, 162 
Treating, furfural extraction CROC CSEHOOSHOHESHOHROHOHOHS HEHEHE HOHE OSHC HCE RE® 1h, 114 
Treating gases and liquids by sodium Phenolate PFOCESS ccecccevecsecccscscsee ay 
Treating gasoline, mercaptan | removal cece ecccccoees “7, 102, -108, 131, 132, 139 
Treating gasoline, sweetening .... 8, G4, 75, 93, 110; ‘Uy. 132, 148, 158, 173 
Treating, propane extraction COCO S ESO HOLE FEL OSES EOE ESO O OFS 9; 108, 114, 138 
Treating, sulfur dioxide extraction CO cee rewerresessbececccccececeees Us. 155 
Trucks, industriel G66 G6 oS Awa 0:0 ie WwW SOR we Sow ecw WO wo Wh Seve hue rw ke 127 
Tube Rises @®eee'e@ 6 @ @:8 @ 0°08 Coe eececerererscorsorcccserecorcrceresecessccescie 106 
ae 
Unisol process sje tenet a Ole on etan olaceg ses aaeenenetncas T, 139 
Unitery thermal polymerization Process ° Sig iarainceieeis etre sees Ces seus cores 21g: 110 
Utilities (see Air, EieceECety) Fuel, Steam, and nee ote neeeeeeeeceeceeees 
} i | | 

Vacuuin di sti llatica asiwewusec cove cuetes co seas seus eee 100. 116; 1175 sid, 148 
Vacuum flashing @ees@ageee0neesee5u01Geoeoeaeeaeesepnenwnenovasdt @ a ee es 1 


z 
Wage rate index eee eee eee ee ee ee eee eee ee ee (oe ceeeesccrsooces 98, 107 
Wages, Construction Ce eee erececr ces eree sores ree eseeseseseseseeoesseseseses 30 
Wages, genere] operating Pavalavace och/edieia oO wate sare 6 eS we Cees “34, 37, 67, 129 
Wages, refinery operating ......6+ 4, 27, 28, 75, 95, 102; 104,°109, 110, 124, 
a 15, 117, 125 5. 145, 146, 148, 169 
Wages, Tefinery Supervising scosecscccecocccocecssacace Hy 125, "h5, "1h6, 148 
Water, Cooling ......-h, 27, 28, 37, 6r 81, 90, 5, ‘10h, ‘L1o, 124,115, 116, 
ee aa 125, 1h6, 148, - ‘153, 164, 165, 169, 175, 176 
Hf “Cooling towers corer cer cccccceroee essere becereeeresesesseevenes eee: 101 
ater, demineralization of Teer errr ere ee ee Tee ee eee Suis ewsG ee eee ck 
Hater, eIStilied: Scena mina pee acme sewmuebsarecnesees cecseesiaucescaaenes 01). OF 
Voter removal from oil Serer err ererertrerrirrrr trie ec ero ee rere eee yee eyes 135 
aver, treated COKE CHP OCC EOL EO EL ESCKE OLE R EEO EES 67, Bis, 104, 116, 117; 125, 169 


Water, treating refinery waste. eee eee eee ceee ns eeesecevesesccvssonsares ins 133 
Water, Wash . 


Water 
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. ABSTRACTS | 
AIDEN, R. C. Conversion of. Natural Gas to Idquia Fuels. Petrol. - Eng, 
vol, 18, No. 4, Jan. 1947, pp. 148, 150, 152, 154, 156, 158. . 


Discusses German Fischer-Tropsch processes and American synthesis 
ocess as applied to natural gas. Gives investment cost for American 
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_preésesscs, usirg natural gas, at $2,000 to $2,500 per barrel of liquid 
fuels produced, with Aiquid-frel coct, of alana Sa 54 per a 
cubic foot,. | Profycts from 60 MM cubic feet patil. Baer are estimated 
to be: | a ee ee ee ‘ 

n 100 bbl. motor fuel, | 
VO bbl. digsel fuel,,. ? 
ere Ss Q0Q bbl. total refined ee eScice, 
er 360 bbl. oxygenated products, mostly ethyl alcohol. 


2. ALDEN, R. “Ci , and CLARK, A. Appraisal of Gas Synthesis Onerations. 
“Potrol. Processing, vol. 3, 1948, pp. 425-30. 
A dstAiipa study of. the economic factors of the eats process. 

Estimates. for costs. per. BPD of production from gas and coel, respectively, 
are: Investment, $3,000 to $4,000 and $3,000; tons of steel, 6.1 end 8.7 
to 12.0; manufacturing cost, 7.7 to 9.7 cents per gallon and 11.4 to 16.4 
cents per gallon. A sample calculation of costs, in cents per gallon, is: 

' Natural gas (at 10 cents. per, M cubic, feet), 2.38 cents;-operating costs, 
labor,. supervision,. technical administration, sales, 2.90 cents; “ 
meintenance, supplies, utilities, 2.00 cents; amortization (20 years), 
1.31 cents; and interest (4%), 0.55 cents; total, 9.14 cents. A table 
gives the estimated yearly production of organic chemicals from a Vs 000- 

_ BPD gas-synthesis plant... 


+ Ve» eF bw ee- 


19 references. 


3. ALLEN, G. a et, al. Utilizetion of Three ‘Kids Manganese Ore in the 
Production of, Electrolytic Manganese. I. Mining and Electrolytic 
~ Reduction... - Ue. S. Bus of Mines Rept. of Investigations 3815, June 
1945, ppe 1 ~67. ; : | 


_— "Includes. in discussion of production and use of npupatiess detailed 
cost. estimates, for. a bo-TPD and. a 10-TPD electrolytic mnganese plant. 

; Meterial balances, flow sheet, and, proposed plant lay-out are shown. - 

- Equipment costs, and operating, costs (lebor,., power, ais supplies) are 


given in detail. for each size of, Plent.. 


4, ANDERSON, N. om end STERBA, ‘M..J. Small-scale Fluid-type Catalytic 
- Unit Designed. Petrol. Refiner, vol. 24, No. 12, Dec. 1945, pp. 109-13; 
National Petrol. News, vol. 37, 1945, R-939-H2; Petrol. Eng. vol. 17, 
_ No. 3; Dec. 1945, pp. 62, Oh, 66, 69. . nine 


Describes UOP type MS fluid ‘catalytic cracking unit, ene summarie< 
of operating costs and production summary for charge | rates of 900, 2,700 
and 4,500 BPD with 3 catalysts. A summary is also given of operating 
costs for UOP liquid-feed catalytic ‘polymerization units with capacities 
of 54 to 362 BPD. 
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BECKET, F. M. Failure to Make Full Cost Analyses Wastes Technical Efforts 
Chem. Met. Eng., vol. 33, 1926, pp. 283-6. 


Discusses, with examples, the waste of effort and money often re- 
sulting from misguided research owing to lack of a cost analysis. Out- 
lines, briefly, method of mking a cost estimate for a process. 


BEHRENS, J. R. Estimating Installations of opens Equipment,. Chem. 
Eng., "vol. 54, No. 7, July 1947,. pp. 106-7. 


A general discussion of estimating technique. 


BENT, R. D., and McCULLOUGH, J. H. Atlantic Refining Co.'s First Year with 
Unisol Process. Oil Gas Jour., vol. 47, No. 19, Sept. 9, 1948, pp. 95, 
97, 100, 103. 


A description of initial operation of the Atlantic Refining Co,'s 
19,000-BSD Unisol Plant at Philadelphia. The actual utility requirements 
are given in following table; , 


Per 1,000 bbl. 
gasoline 


Stonnl, 150 lb. live 9,000 lb. 

l2 lb. exhaust . 26,000 lb. 
Total power -_ 108 kw. hr. 
Cooling and makeup water: 7 29,000 gal. 
Caustic prewash 20 lb. 
Caustic process 7h lb. 
Me thariol | . - 1 gal. 


/ 
These quantities may be reduced in pee eee aes 


BERGER, C. W. Nephtm, Lead Recovery by Centrifuge Process Proves Economical. 
National Petrol. News » vol. 29, No. u, Mar. 17, 1937, pp- 152, 154-6. 


Describes system for centrifugal seperetion of naphtha-doctor 
emlsion and regeneration of the doctor solution with air to lead oxide- 
caustic solution. _ Shows. comparative sweetening costs, in chemicals used, 
and gasoline saving for the above py APaywey process and the conventional 
process. 


BLAND, W. F. Design Details, Sscvatine Results of First Commercial Hyper - 
sorber. Petrol. Processing, vol. 3, 1948, PP. 635-8. 


Describes Dow Chemical Co.'s Midlend, Mich.,-Hypersorption plant. 
Utility requirements are given for this unit, including cooling water, 
fuel gas, steam, and electricity. | 
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10. BLISS, H. Data for Equipment Cost Estimates. Chem. Eng., vol. 54, 
No. 5, Muy 1947, pp. 125-33. f 2 » 


| Presents cost data’for pipe and tubing (various metals ea. -_ 
nonmetallic), fittings, valves, heat exchangers, filters (presses, Sweet- 
land, Oliver continuous vacuum), vessels and cclurms, menholes, nozzles 
thickoners ond classificrs, evaporators and crystollizers, absorption 
towers and packings, tanks and storage vessuls, liquid pumps (centrifugal 
and rotary), agitated reaction vessels, and electric motors. 


‘Continued with Chem. Eng., vol. Sh, No. 6, June “1947, pp. 100-2. 


‘lil. BLISS, H. Equipment Cost Estimting Data, II. Chem. ae vol. 54, No. 6, 
~. June 1947, pp. 100-2, . 


‘Presents cost data for gas pumps (centrifugal, eeteey: reciprocating 
compressors), crushing and grinding cquipment (jaw crushers, crushing rolls. 
swing-hommer mills, and ball mills), and driers a vacium shelf, 
vacuum rotary and atmospheric rotary). 


12, BLISS, H. The Cost of Process Equipment and Accessories. Trans. Am. 
Inst. Chem. Eng., vol. 37, 1941, pp. 763-804. Chem. Met. Eng., vol. 48, 
No. 12, Dec. 1941, pp. 88-98. 


Presents cost data for pipe and tubing (various metals), pipe 
fittings, gate valves, heat exchangers, liquid pumps (centrifugal and | 
rotary), gas pumps (centrifugal and rotary), thickeners, filters (press, 
Sweetlend, Oliver continuous vacuum), crystallizers, driers (pan, drun, 
shelf, rotary, miscellaneous), absorption towers and packings, tanks and 
storage vessels, and linings (lead, asbestos felt + omen end bitu- 
minous paint ) 7 


10 references. — 
(Note: These data are brought up to 1947 by Bliss: Chem. Eng., vol. 54, 
No. 5, May 1947, pp. 126-38; Chen. Eng., vol. 54, No. 6, June 1947, | 
pp. 100-2.) ar ae 


13. BROWN,C. O. Bonsinis Ammonia Plants. (Chem. Eng., vol. om, No. 5, May 
1947, p. 12h. | | 


” Graphic breakdown of complete ammonia -plant costs tor years nee? ; 
1935, and 1945 « 


14. BROWN, L. C., and TEARS, C. F. Quality of Lubricating Oils Improved os 
New Furfural Plant in Kansas Refinery. 011 Cas Jour., vol. 46, No. 10, 
July 12, 1947, pp. 58-9, 96-8, 101. — 
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Describes furfural sciseile attract itn, Sieh? ‘puilt in ‘late 1946 at 
a cost of $750,000. Design capacity is the processing of 2,200 BFD of 
dewaxed neutral stock (200 SSU at 100° F..).or 1,050 BED of dewaxed acia- 
treated bright stock. (165 SSU at 210° F.). Average daily solvent loss is 
hO gallons, representing 0.06 percent fatty loss based: on eee circu- 
lation rate of solvent. 


). BRUMMERSTEDT, E. F. Design.and Construction of a 33-foot Diameter, Arc- 
| welded, Vacuun Fractionating Tower. National Petrol. News, vol. 35, 
1943, pp. R-74-6, 78-80, 82-3. ely Gweetee ae 
Describes new method of design and construction of 37,000-BrD 
fractionating tower. Unit costs are given for mterials and construction, 
and 8 cost comparison is made between a vemos tower and a Bene tower. 


16. PRUMMERSTEDT, E.F. Discussing Tooncate Design of Modern PEeeaike Vessels : 
1. Factors Affecting Cost of Tanks. National Petrol. News, vol. 36, 
| 1g, PP. R-282-3. ee a ae | 
- Presents analytical aatnods for determining « economic design of 
3 pressure tanks (under API-ASME Code far: Unfired Pressure Vessels). Formla 
given for calculating cost of tank from its dimen stOn8): Beco cost ih cents 
per pound, ’ and BACP: labor rates. . 


Continued with National Petrol. aieca: eu 36, Ighh, pp. R oe. 


17. - BROWER TEDT, ge F. poanonte. Design of pressuxe. Vessels, 2 ee ‘Shape of 
eae National Petrol. News, vol. 36, 1ghh » pp. R R362 


“Gives formas for calculating cost of heads for pressure vessels. 
Continued with National Petrol. News ,. vol. 36; “gh De RUT. 


18, BRUMMERS TEDT, E. F. Economic Design of Pressure Vedeers : “3, Materials 
ne Construction Factors, aad er sie wens 36 : Ah » Dp. R- 
(a : | : ’ ; oo oa ; r 


Discusses effect grades of. steel. and separa factors have on 
neat of pressure VeEee ts: Unit material. costs are given. ' 


| _ Continued with. Natdonad Petrol. News. vol. 36, igh » pp. R a -), 


15. IRUOERSTEDT, Bete Resdeaia Design of Pressure Weasels, 4, “Analysis ; 
or External Pressure Vessels. National Petrol. News, vol. 36, aa 
PP. R- 603-4. | 


a) | 


Gives eommiiaa Por calculation of Se luaia wall ‘thicimede ana. number 
of stiffening rings required for external pressure vessel for most econom- 
Cal construction cost. 


Continued with National Petrol. News, vol. 36, 1944, p. R-684. 
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.  BRUMMERSTEDT, E. F. Economic Design’ of Pressure Vessels, 5- Gas Storage, 


Miscellaneous Factors. Nationel Petrol. News, vol. 36, Agu, De R-684. 


“Disedases nels ive eae 6F storing gas at various pressures. Gives 
a per cubic foot for atmospheric ‘holders’ ranging in cupacity from 
250 cubic Peat to 230 M cubic feet. Discusses effect. of foundation. ccst -on 
selection of Dace e ae vessel size and shape’s, 


Unit costa. of Za 5 Retake (et asepnevts) excluding foundations: 


Capacity (cu. ft.) - _ Price/ous Pt. 


25 ,000 fee. CC . $0.56. 
~—50,000-: » Ob... 
‘250,000 | 7 0-3 


BRYANT, G. A. Plant Design for Minimum Cost. Chem. Bey vol. oh, No. s 
May 1947, Pp. 113 - -6. i fh 


Deteilea Siacuad ion of factors affecting cost of euateees Siank 
location, basic plant planning, building services, and facilities. Gives 
comparative construction costs for various types of buildings. Gives 


Austin index of industrial building costs ‘for 1913 to.1947. © 


BUELL, W. OH. Calculating Payout Time for Rquipnent Investments. Chem. © 
Eng., vol. 54, No. 10, Oct 1947, p. 97. 


Formulas are: given isting capital investment, interest, taxes, 
profit, etc. , = 4 ; 


BULLOCK, H. L. Tivratine-Seveen Estimation. Chen. Eng, v vol. 54, No. 6, 
June 1947, PP. 97-9. ios pa 


Presents a, ‘sini natu for the Shee i a aeons of vibra - 
ting- screen. costs. 


CALDWELL, ae: B., end KOHLINS, We. D. Some Aspects. of the Economics ‘of 
Evaporation. Trans. Am. Inst. Chem. Eng., vols. Mee 1946, PP. 495-509 . 


; 


‘Tables show installed: ent and complete Gnaret ing. pore for. 4, 5, 6, 


and 7-effect evaporators for 100-TPD end 300-TPD pulp mills having steam 


costs of 10¢, 20¢, and 30¢ per M pound for. black liquor: evaporation. in 
sulfate pulp mills... Evaporation costs are also given on viscose rayon 
plants and for electrolytic caustic soda.plants. A brief discussion gives 
the effect of solution characteristics on the feasible number of effects . 


e5. CAMP, H. W., and MANN, L. D. Depreciation of Refinery Equipment. Oil 
Cas Toure, vol. 28, No. 43, Mar. 3; 1930, pp. 54, 168-9. 
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26. 


eT. 


28. 


Lists and discusses depreciation: rates on refinery equipment | based 
on experience in Mid-Continent field. ar 


CAMPEELL, O. F., and KIMBALL, T. B. pepeceeatae eS Air Heater. for 
Refinery Is Described. National Petrol. News, vol. 33, 1941, pp. R-168, 
170, 172. 


Describes the iauneeteon air heater and ite application to a de 
Florez down-draft cracking still furnace. Compares fuel and power costs 
for a 70 MM B.t.u./fhr. still with and without the air heater. 


CAREY, J« . Polymerization. Costs fe Yields. National Fetrol. News , vol. 
28, No. os Nov. 4, 1936, pp. 6-6, 68-71. 


peaceibes unitary therm palvmeriestion process, giving yields from 
typical feed hich and operating poate 


CAREY, J. Sey and. ORTENDAEL, H. W. Catalytic eesaeiae Reonomice Complicate 
Comparisons. National Petrol. News» vol. 32, 1940, ‘Pp. R-370-2, 375. 


Discussion of, catalytic sucking factors: (1). catalyst activity, 


(2) space rate, (3) operating conditions, and (4) regeneration con-~ 


30. 


31. 


32. 


ditions. Graph shows relationship of plant investment cost to catalyst 
space rate.. Operating costs for a Houdry catalytic cracking plant are 
analyzed, including ca labor, utilities, catalyst cost, mintenance, 
end royalty. | . " 


CARVLIN, G. Ms THirty-five Tons H,SQ, Per Day from Refinery Gases. 
National Petrol. News,. vol. 30, 1938, pp. R R-268, 2705 (272, eT. 


peasiiies “plant for S een from Liquids ana. gases with sodium 
phenolate solutions and production of HpSQ, from the HS. Material balance 
and itemized operating costs ‘are given for plant. The operating cost is 
$3.25 per ton of 66° Baume sulfuric acid. 


CHEM. ‘ENG. Building Costs. Yol. 3h, No. 5, May 1947, Pe 111. 
A brief discugeion ‘of cost of building construction. with some labor 
and dollar per square foot data to show great ee in‘ cost of 
buildings . : 


CHEM, ENG. Process Equipment Cost Estimtion. ‘ex: 5), Wo. 5y May 1947, 
pp-. 107-8. : —— ; ) bt se 


Introduction to "Chém. and Mot." report on. above topic. - 


cor, E. H. These Short-cuts ‘Wil1 Speed Your Design and. i eee of Tanks. 
Chen. ne vol. 9; No.’ 95 Sept. 1948, pp- 107-9. 
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Graphs are given for rapid design of unfired vessels up to l, 000 
gallons capacity and 150-p. Sel. operating pressure. ‘:Graphs are also 
shown giving cost of flat-head metal tanks, with and without jacket, of 
plain steel, rubber-lincd, stainiess, and Ni-clad for capacities up to 
1,400 gallons, and of flat-heud glass-lined tanks and reactors, with and 
without jacket, for capacities up to 2, 800 gellons. — 


33. CONSIDINE, D. M. Estimation of ‘Tistrument Costs. Sieh: tne. 7 vol. 5h, 
one July 19h], pp. 108-9, 122. } 


"Gives equipment, accessory, and daa inticn esate for different 
types of instruments, with discussion. Gives table of installed cost of 
instruments as percent of total equipment cost, with’ discussion. 


34. CONWAY, M. J. Equipment for Low-cost Oxygen Production. Petrol. Refiner, 
| vol. "26, No. 6, June 1947, pp. 129-33. a : : 


Dieeusaes ‘production of 0, by liquefaction and fractionation of air. 


Gives cost of Os in relation to plant capacity and breakdown of total cost 
for es ‘Plant capacities... 7 | 


DICKSON, ‘Ri Rs Determining Costs of Tanks ; Spheres , and Drums. Chem. Eng... 
. vol. 5h, No. 8, Aug. 1947, pe 12e. | 


39 


Gives formule for calculating cost of eae spheres , and drums ; 
Coleg S22 O7 


where C is cost of the container, A is unit cost, B is eer of ‘this 
standard. size, and: X is’ cost of the container whose cost is desired. 
Graph gives 1946 unit cost’ vs. capacity for tanks, spheres, and druns. 
This forma can also be given as 


7 Y= Yy haf )"7, 7 | 
See Editor's note, athe vol. 5h, No, ie, Dec. 1KT, Pe le). 


36. DICKSON, R. A. How "N" System Simplifies Piping Cost Estimation. Chem. 
Eng -, vol. DMs No. 11, Nov. 1947, PP 121-3. | 


The yt stan is based upon the predictable relationship that the 
cost of a. string of pipe of any size bears to the cost of the same string 
in another size. Hence, only the cost of the "reference" string in each... 
kind of pipe noes be. kept up to. date. nn 


37. DOWNS, C. R. fupact of Tonnage oceen on American cheniead: ans 
| Chem. Eng. +» Vol. 55, No. 8, Aug. 1948, pp. 113-7, 121. 


A discussion of the production of O> in large quantities and its 
possible use in various industries. Estimated plant and operating costs 
are given for a 100-TPD and a 1,000-TPD plant in the following table; | 


3119 - oh - 


Google 


. - Plent capacit 
100-TPD 1,000-TPD 
Estimated plant cost seceorccoseseve seocee a aa $h »000 , 000 


Operating cost | : — - ns Dollars/ton be 


Steam (30¢/M 1b.) eicvetlieniviieis a 5 1 46 
Electricity (0. i fr, ies sae weweas: Onlt O.12 
Water (1¢/M Bale): sses-culgsues oawsee veces O03 0.30 
Labor ($67/operating ‘day) siccocesecsees 0.67 0.07 
Maintenance (2.5% of plant aa icueeaus One - 0.29 
Fixed charges (12.5% of plant cost) .... 3.61 1 bh 

Total operating cost ....-. 7.02 3.67 


30. ECKHARDT, 8, éateinuae Separator Costs. Chen. ee vol. 54, No. 5, 
May 1947, pp. 121-3. 


Tabulations of costs for centrifugals: | ‘basket-type, horizontal-shaft, 
conveyor-discharge, and high-speed. 


39. ECKHARDT, H. Needed: Standard Cost Estimating Data for the Process 
Industries. Chem. Eng., vol. 53, No. 9, Sept. 1946, pp. 104-5. 


Points cut the need for and suggests the method of assembling and 
correlating equipment, and operating cost data. 


40, ECKHARDT, H. Price and Cost - ie Analysis. Chem. Eng., vol. 54, No. 5, 
May 1947, p- 108. : fo aa 


Differentiates between price and cost. Cost depends on capacity of 
equipment.as well as price. Suggests compilation of cost data on capacity 
basis for various types of equipments: - 


hl, EDITORIAL STAFF, Depreciation Rates for Process Equipment. Chem. Met. 
Eng., vol. 45, No. 2, Feb. 1938, pp. 80, 99. 


Gives table of probable useful life and depreciation rates for 
chenical process equipment from bulletin of the Bureau of Internel Revenue. 


LO, EDITORIAL STAFF. Equipment Freight Cost. Chem. Eng., vol. 54, No. 5, 
May 1947, p. 125. | 


Formulas are given for estimeting freight rates for CL and LCL for 
Eastern United States end transcontinental shipments. 7 


43. EDITORIAL STAFF. Estimating Spray Dryers. Chen. Eng., vol. 54, No. 5, 
May 1947, p. 125. 


Brief discussion and chart are given for estimating price and 
horsepower of Gray-Jensen spray driers Syeneca Evaporator Co.). | 
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Ah , EDITORIAL STAFF . Indexes in the Plant Cost Picture. Chem. Eng., vol. 5h, 
No. 5, May 1947, pp. 109-1. 7 


‘Discusses need, of equipment ‘cost index. Gives data from Bureau of 
Labor Statistics on. cost indexes for 16 classes: of general machinery and 
 6quipment for 1939 to Jan; 1947. Presents new plant cost index calculated 
from 1/3 Engineering News Record construction index and 2/3 Bureau of 
_ Labor Statistics composite equipment index. 


45. a hea Metals and ea Chem. “Met. Eng., vol. 47, 1940, 
- pp. 603 Ps 


Table is given of prices of various stainless. steels in the 
Pollowing shapes: bars, drawn wire, structural, plate,. » sheet, hot and 
cold-rolled strip ; and forging Diteeves 


46, EDITORIAL STAFF, Refrigeration Costs. Chen. Eng. , vol. 54, No. 5, 
May 1947, PP. 125, 138. ae 


Brief discussion and graph for estimating complete refrigeration 
plant cost cis on evaporator temperature. 


47. EDITORIAL START Synthetic Fuels. Chem. Eng., vol. 55, No. 6, June 1948, 
| pp. puee 


A detailea Aiseubelen of the possible future of synthetic fuels and 
of present research and development work. E. V. Murphree's cost estimtes, 
submitted Feb. 25, 1948, to O11 Subcommittee of House Armed Service 
eames are quoted below:’ | . 


Crude Netural | O81 


ofl gas Coal* shalo*# 
Investment Max. dist. 4,300 7,800 ° 7,600 6,100 
($/BPD) Max. gaso. 6,500 8,200 . 8,500 8,400 
Steel Max. dist. «455.7 71 LG 5.7 
(tons /BPD) Max, gaS0. 7.8 = 79. 5.2 Th 


Percent gaso- | : | | 
line in liq- Max. gaso. 87 ' 90. 89 87 
uid products es : a | 


Rew, material, $2.78/ 10¢/M  . $3.20/ $1.00/ 


Total gasoline — | 
cost (¢/gal.) Max. gaso. 14.2 12.8 16.6 16.0 


* By gasification, in the Bast. 
¥* Raw shale o11] transported by pipe line to Calif. for refining. 
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43, EMERT, F. L. Lion Oil Co. Starts Operation of TCC Unit. Petrol. Refiner, 
vol. 26, No. 12, Dec. 1947, pp. 85-9. . : 


Describes new TCC unit designed to process 4,500 BPD of fresh gas oil 
with 900 BPD of recycle stock, costing approximately $1,500,000. 


49, EVANS, L. P. Comparison of Bead and Clay Catalysts. Oil Gas Jour., vol. 
4b, No. 47, Mar. 30, 1946, pp. 167-8, 172-3, 177-8, 181, 183. 


Gives economic comparison for use of bead and clay catalysts in a 
TCC plant. Gives clay catalyst cost as $80 per ton (f.0.b. catalyst 
manufacturing plant), which, at 20 percent H,0, is equivalent to $100 per 
ton on the dry basis. Bead catalyst cost (dehydrated form) is $240 per 
ton. Average catalyst make-up for 10,000-BPD wit is 1 to 1.5 tons per 
day for bends, as compared to 3 to 4 tons per day for clay. 


20, FENSKE, M. R. Hydrogenation. Unit Processes in Organic Synthesis, 1938, 
pp. hoveg, P. H. Groggins, editor, McGraw-Hill Book Co., New York. 


Total cost and cost breakdown is given for production of from 
water gas, by electrolysis, and from hydrocerbon gases in large ogen- 
ation plants. Compression costs are also given. Actual cost of Hp only 
for hydrogenation of petroleum, tar, and coal is estimated at a fraction 
of a cent to 2 cents per gellon of hydrogenated product. 


jl. FIELD, J. H. Electric Generating Plants - A Discussion of Installation 
Costs. O11 Gas Jour., vol. 45, No. 7, June 22, 1946, pp. 106, 109, 
112, 104, 117, 128, 121. 


Presents installed cost data for 30 generating plants ranging from 
35. to 2,500 kw. Practically a straight-line relationship exists between 
plant capacity in kilowatts and plant investment in dollers. The invest- 
ment cost amounts to about $120 per kilowatt for large as well as small 
plants. Chart and tables show breakdown of operating costs for plants of 
different size. . 


52. FOSTER, A. L. Cities Service ,» Kellogg Announce Merger of Synthetic 
Programs. Oil Ges Jour., vol. 46, No. 44, Mar. 4, 1948, p. 42.. 


Makes public Cities Service's and Kellogg's 2 year-old association. 
L. H. Harvison, Kellogg executive vice president, estimates cost of 
Fischer-Tropsch plant using natural gas as about. ta, 000 per BPD of hydro- 
carbon products. 


Dis FOSTER, A. L. Cost Factors in poe twas Alkylation. Oil Gas Jour., vol. 44, 
No. 25, Oct. 27, 1945, pp. 96-7, 119, 120, 123, 12h. 


‘ebuiates and discusses labor. and commodity requirements for HF 
alkylation plants. 
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FOSTFR, A. L. Therml Cracker Expanded into TCC Unit. O11 Cas Tours, 
vol. "hE, No. b, Aug. 16, IAT BP. gece 7 atm 824 
' Totel cost of: 3 ,000-BED. atc’ ante converted from a ‘conventional 2-coil 
thermal cracking unit is given as $250 per BPD of throughput capacity. 


FOWLFR, F.'C., and ‘prow, ‘G.. x Cost of Pressure Vessels and ‘Pressure 
Fractioneting Columns. Trane. Am. Inst. Chem. Eng., vol. 395, "1943, 
pp. ah1-5h. . 


Gives January 1941 net costs for parts of pressure vessels and 


fracticneting colums, including shell, liners, nozzles, manholes, coup- 
lings, tray’ supports, bubble trays, platforms, hondrails, ladders , in- 


sulation, also stress relieving, cma inspection and freight. 


FOX, L. E. Estimation of Field-erected Tanks. Chem. Eng., vol. a 
| No. 8, Aug. 1947, PP. 100-1, 122. 


Gives a besic and e quick method for oetimting cost of field-erected 


- storage tanks, allowing for material, location, type of construction, and © 


D7. 


other factors. Graphs give unit eoste for field-erected steel tanks; 


weights of standard, API, flat-bottom, cone-roof tanks;- and cost for 


standard steel tanks and for alloy and clad-steel tanks . | 


FRAME, A. P. A Refiner's Look at Gasoline Quality. Petrol. Refiner, 
vol. 26, No. 10, Oct. 1947, pp. 106- ll. 7 


Primarily an article ettempting 6 Porecsst the composition and octar 


‘rating of gasoline produced in 1950, demonstrating thus the continued ex- 


pansion in use of catalytic cracking. States that capital investment for 
a catalytic cracking unit producing 7,000 BPD of gasoline is about $800 
per BPD of gasoline capacity; fora l jonPEY plant the oee ts about 


_$1,200 per BPD of gasoline capacity. 


FRANKLIN, W. B. Comparative Economics of Refrigorated and Pressure Light 
shat National Petrol. News, vol. 29, No.:26, June 30, 1937, 
pp. 120-4. _ 7 


Presents an economic comparison of various types of storage vessels 


for butanes. Graph shows relationship between investment cost and size of 
a storage tanks for various pressures. Tables are given of investment and 


operating costs, and comperison is made between pressure. and refrigerated 
storage costs. 


“FUNDER, M. Choosing Pipeline Sizes for Maximin Economy. Chem. Met. Ene., 
vol. 39, 1932, PP. 602-3. | 


Gives graph of most economical flow velocity and corresponding 


| friction loss for 2- to 30-inch pipe. Shows, graphically, the total year] 


costs of various pipe sizes, at various flow rates, and the economical 
range for each size. 
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62. 


63. 
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FUWA, T. An Economic Study of Evaporators. Chem. Met. Eng., vol. 31, 


Discussés evaporator investment costs drid gives graph relating cost 
to area of heating surface for five types of evaporators. Discusses 
operating costs and Gives examples of ‘methods used in their calculation. | 


FUWA, T. Crushing and Grinding Costs. Chem. Met. Eng., vol. 31, 1geh, 
PP. 268-71. 


Includes a graphic presentation of crushing and grinding equipment 
costs and a discussion of operating costs based on typical cases selected 
from industrtal practice in the grinding of ‘phosphate rock and limestone. 


FUWA, :T. How Shall We -Galculate the Cost of Exhaust Steam? Chen. Net. 
Eng., vol. 31; 1924, p. 150, discussion p. 355. 


Compares calculation of exhaust-steam cost on following bases: 
(1) available power, (2) available heat, (3) combination of (1) and (2), 
and (4) purchase price from an external source. 


GARDNER, E. D., and BELL, C. N. Proposed Methods end Estimated Costs of 
Mining Oil Shale at Rulison, Colorado. U.S. Bu. Mines Inf. Circ. 
7218, Nov. 1942, 59 pp.; Oil Gas JOUr vol. 41, No. 36, Jan 14, 1943, 
pp. 47, 49. 


discussion of the characteristics of the oil-shale assaaits near 
Rulison, Colo., and of the proposed methods of mining same. Estimted 
costs are given for mining -20-foot, 44-foot, and 106-foot beds. 


GARY, W. W., and ADAMS, N. R. Economics of Reforming and Leading Mid- 
Continent Gasoline. National Petrol. Newa, vol. 29, 1937, pp. Bese 
86-7, 89 and 90. 


Presents equation and. charts iene ee - soconmines and — 
leading for most economical ‘production of moar, ues of given octane 
reting. 


GISLER, H. J. Lehigh Navigation Coal Co. Deco Trefoil, vol. 2, No. 5, 
Sept. “Oct. 1948, PP. 9-12. | | 


A detailed description of the sestetian of a froth flotation peat 
of the Lehigh Navigation Coal Co. at Tamaqua, Pa., for the recovery of 
fine coal from washery-water solids. The following operating costs are 
estimated on the basis of 525 TPD output, with a 2-shift day, 6 days a 
week, 
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: Operating costs 
Flotation — a ee $ per ton output 


LADY ocscecsscccrovscnre sevcecccascvecosaceseses $06130 
Power. COC Sooo rere dee reer esoeseoeereserorereererons 0.040 
Reagents TEVECTTETEPEETECTTEEETTETETETETrrer ery ir , 0.061 
Maintenance, mtorial and labor s...ccccccesccesee 0.072 


Total plant operation ...csececssessovves $0 .303 


Pumping and impounding: | 


_ Labor re er re er re ee @) 
' Power. COCO HOH OHS ESSE HA HLH STOO HOEHCEHE SD CHORES OS 0,066 
. Maintenance, material and labor secccesccccesecess O 
Total pumping and impounding ........ 0.147 
Total operating cost mieimiaia aes ise sieiet 3 0.450 


66. HAPFEL, J., ARIES, R. S., and BORNS, W. J. Estimting Chemical geeening 
Equipmont Costs. Chem. Enge, vol. 53, Now 10, Oct. 19h6, pp. 99-102. 


a Gives Enginecring News Record (ENR ) construction-cost index to July 
. 1946 and ENR location factors for the surmer of 1946; also equipment and 
installation costs for vessels , towers, heat exchangers » pumps and conm- 
pressors, piping, and valves. 


See Chem. Eng, vol. 53, No. 12, Oct. 1946, oe 97-100. 


67. HAPPEL, J., ARTES, R. S., and BORNS, W. J. Equipment Costs and Other Items 
in Hrigineering Economics. Chem. Eng., vol. 53, No. 12, Dec. 1946, 
PP. 97-100. 


Gives equipment and installation costs ‘for: instruments, electric 
equipment (motors, transformers, lighting), steam generators and tube 
furnaces, tanks and gas holders, concrete, structural steel, insulation, 
fireproofing and painting, buildings, and other construction expenses 
(indirect construction expense, contingencies, and contractor's fee). 
Gives, also, cost of labor (unskilled, skilled, and foremen) and utility 
cost ranges. for fuel, steam, water, electricity, and air. Includes table 
of service life:for various groups of process equipment in various 
industries. Discusses items of plant investment other than equipment 
(royalty, catalyst and chemicél costs, running inventory) and operating 
costs and expenses (rav. materials, income, operating expenses - labor, 

. works expense, maintenance, utilities, sales expense, and overhead - 
amortization, taxes end insurance). Discusses: briefly methods of economic 
evaluation. 


68. HARBERT, W. D. Economic Distillation ete, a ore of the Comparative 
Importance of the Distillation Variables. Petrol. Refiner, vol. 27, 


No. 4, April 1948, pp. 106-9. 
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A mathenatical method is presented for the definition of the econmic 
optimums in the first design of a distillation plant. The variables con- 
sidered are (1) separation obtained between camponents in overhead and 
bottoms, (2) heat effects of feed and reflux, and (3) number of "plates." 


HARRIS , J» McA., JRe Process Design - Chemical Ingineering Economics. 
Chem. Eng. Progress, vol. 4h, 1948, pp. 343-5. 


Lists the factors included in manufacturing cost and data needed for 
their evaluation. Quotes cost-distribution figures. Gives breakdown of a 
preliminary cost estimate for production of formaldehyde in a German plant 
in July.1944. Discusses. process design data of econanic nature that should 
be obtained in the laboratory, and gives a check list of information that 
Should be available at the close of Ren veshaae operations . 


HARTS, He We Alkylation Feed Stock Produced in. Natural Gasoline plants; 
National Petrol, New, vol. 33, 1941, pp. R-153-4, 156, 158. 


- Discusses separatio of iso=pentane and iso=-butane fram natural 
gasoline. On basis of new plant at Salem, Lll., estimated plant investment 
cost for separation of iso-butane fram natural gasoline is $11.25 per 
gallon - day; and operating and maintenance costs (not including loading 
lesses, tank-car rentals, and payment for.gas) are $0.0082 per gallon, 


HEINECKE, G. W. Estimating Refinery Construction Costs, Petrol. Ing, 
vol. 3, Noe 11, July 1932, ppe 37-86 


A general discussion of items entering into cstimation of refinery 
construction’ costs, with a summary construction-cost estimate sheet show. 


HERNLUND, Re We Oporating Rosults With the W.K.E. (HMS) Mobil-Mill, Mines 
Mage (Colo.), vole 38, Noe 7, July 1948, pn. 17-20, 45. 


Presents the physical and metallurgical operating characteristics 
of the W.K.E. (HMS) Mobil-Mill, a semiportable, heavy-media, separation 
plant. The fallowing summary of estimatod operating costs is given for 
a plant running on an G-hour day with a feed rate of 20 TPH: 


Cost Iten Cents per ton 
te TEA0OX 4 bee sa ws uo0e obese sees sa vesessiesesenseas 11.2 
2. POWSY 6-00 66.0 060.66.06 666006006 e 6 600s ees 006e eereeee 6.7 
4e MCG1 Gis 605 6000 66.0 66 660 00 64.06:00:6 060 00004eweaseee LT 
4, Supplies and repair part cecscccccovacaccsrvecesse 4,0 
Oe Overhoad and MiB COLLANCOUF seecccacerececececoas 10.0 

Total Soa tae auiskadinceecawarereeseceees 33.6 


Investment cost of a Mobil-Mill is about $50 per ton of capacity. 


_ HOLADAY, We Me Cost of Making Hi gher Octaneg. Petrol. Processing, Vole 3; 
1948, Dpe 107-9. 
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Discusses Higher refinery investment cost required to ‘produce higher 
octane gasoline. Graph shows relationship of refinery investment to octane 
number of gasoline produced. A construction-cost index graph is also 
given for 1925-1948. — 


74. “HOLSTEN, F.E., and VOTRIAN, C. E. Refinery Cost vs. Selling Price. Oil 
Gas Jour., vol. 28, No. 42, Mar. 6,. 1930, PP. 192, 296, 298. 


A sions discussion > determining refinery operating costs. 


coe HOOVER, Cc. 0. The. ‘Hoover Process, ‘Use of Oxygen in Gasoline Treating. 
‘Petrol. “RePiner, vol. 27, No. 7, July 1948," pp. 99-103. 


-A description of the Airco-Hoover. copper-sweetening process. A 
ee breakdown is given for 1 month's operation , in which 84,000 berrels 
of sour products were treated. The ‘quantity and unit cost of the chemicals 
' -are- given. |The total Ae a a cost is itemized as follows: 


e 


Item ‘Dollers per month . Cents per barrel 
Insurance and taxes ..ccceeeece — jae 0.049 
Administration and supervision 225 0.268 
Operating labor i oiety Aietaawiateeteere 577 0.687 
- Repair labor ..ccesececscceuces 218 "0,260 
- ‘Repair. material ....sccccececee 138° ° ~ 6.264 
Operating supplies ee ne " 20°: 0.024 
Chemicals: srrsveccosssesesesoce | 604 0.719 
Utilities Coeerereceeserseeorceors 1,335 _ 1.589 
i Product LosseS .s.ssesereserecs | 86 0.102 
Total gost ecovecgnecgeo |. 63, ahh ane 3.862 


Unit costs of above items are also given. 
76. HORNBERG, C. v,, KEIPER, z.. aoe. and CHESNEY, R. M. Use of Beha: Catalyst 
in Commercial Houdry Units. Oil Gas Jour. , vol. 46, No. 12, valy 26, 
19h7; PP’. ipa) 2h2-3. * 


Discusses, sdvantegse of escene vacua sfntietic bead: catalyst over 
the Houdry pélleted synthetic catalyst. . Gives cost of bead catalyst as 
te cents per pound and. of .Houdry pelleted catalyst as 20 cents per pound. 


77. HOW, H. Short-dut Botinetion:.of Welded. Process. Vessels. Chem, Eng., vol. 
Ds. No. ao Jen. 19K8, PP: 122-6... a 


¢ 


bl eeo-@ 


| ‘Gives’ cliarte permitting 4aiek estimate of coat of gas cutting, plate 
- rolling, edge preparation, welding labor, welding rod, and flux for butt 

. and fillet welds.in various steels and alloys; several kinds of nozzles; 
“and ‘the ‘machining -Of baad biapaded and heads. : 


a ee 


“8 @ ees eo avo wvees 
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JACKSON, D. H, Ejectors and Condensers, Cham. Ing., vol. 54, No. 5, May: 
1947, PPe 123-h, | 


. Pricce are givon for stcom jet ejectors. and barametric condensers, 


KELSO, G, et al. Design and Oporation of a Small-scale Thormofor Catalytic 
Cracking Unit, Petrol. Refiner, vol. 26, No. 8 Auge 1947, pp. 98-103. 


Describes design and oporation of a TCC unit having a reactor charge 


-capacity of 4,000 BPD. Estimated cost of similar plant is =e to #500 


per BPD of reactor=charge capacity. _ 


KELSO, G. Small Refiner's Chance of Staying in Business, Petrol. eon 
vol. 26, No. 10, Octe 1947, — PPe 112-3, af 


Gives graph relating. inves tment cost to gasoline production capacity 


“for installation of all néw ‘ICC ‘equipment end for revamping existing 


83. 


equipment. 


KIMBALL, T. Be, and SCOTT, Je A. Refinery Tools for the Manufacture of 
High-octene Gasoline, Petrol, Processing, vol. 5, 1948, pp. 659-61, 
666; Petrol, Refiner, vol, 27, No. 6, June 1948, pp. 116-23. 


A review of various methods for production of high-octane gasoline. 
A canparison is made of average calendar day costs of various types of 
oracking units, including thermal, fluid, TCC, and Houdry, with detailed 
breakdown of COBTS Charge capacity basis is approximately 10,000 BPD 
of feed Suede 


KINCKINER, R. Ae Investments and the Rictnde: Chem. Eng. Progress, vol. 
43, 1947, Trans’. PPe 185-8. : . 2 | 


Presents ENR construction cage index rer 19h5 | with brief dis- 
cussion of price indexes. Analyzes factors making up investment costs 
and illustrates el dolce of epetan MOESARE capital as part of 
inves tuent «. 


KLEINSCEMIDT, Rs Ve Goneration vs. Purchase of Process Power. Chem. Met. 
Eng. Vols 395. ‘193e, PPe 200-1. | 


Discusses relative econanics of generated and eed power. Tab- 
ulates several powor Coes on basis of coal and investment costs, etc. 


Bh, seem E. G. Evaluation: of Danineralizaticn Methods Chem. Eng. Progress , 


319 


vol. 44, 1948, PRe 697-702. | 


A brief review of the methods and cost of iaiineseideane water. The 
relation between demineralizing costs and solids concentration in the water 
is shown by & graph that compares the following processes; single-, double-, 


and triple-effect evaporators, ion exchange, and compression still using 


electricity or fuel oil, 
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_ 85. LANG, . a lepeiee iak Approach. ‘to. ‘Brelininary Cost G t Eotimtes. Chem. 
Eng, vol. 54, No. 9, Sept.” 10h’, PP. ud 3- | 


ve 7 
a 


A systematic methed for prelititnary cost ners should gtexe with 
site plan, process Plow sheet, vreliminary engineering flow sheet, prelin- 
inary plot and equipment arrangenent. plans, preliminary equipment and in- 

.. strunent lists,” ‘ond ‘preliminary material ond energy balances. Shows a 
. typical suumry sheet’ and discusses items on sheet, which are Usted below: 


Materia] _ Labor | Total. 


gus : area . 
Tn 


A. Yard ‘improvements sa eaensecceerecreesees. x 
B. Buildings, including services ‘dike wees x 
C. Process equipment cesecescseseccesccees + X. 
De Process. piping sone seseceverevesscesees xX 
Be, Electriral installations Oeeeceecerenesesn x 
‘FP, Service| facilities: cee ee cen eeeeteceeeee x 


.G, Gontingtney (- - %) | | —_ 
" H. Insurance and taxes (- -  ¥ of labor ) dee Sie, a aed 
. I. Premium’time (- = > of labor) seeceneee | 


Js Field office expense including tempor- 
; ary construction ee oe oe 
K. ‘Home office expense including overhead. i 


‘Total cost not including PEO ceoce 


alk O4 m |v MB oo MoM MM OM 


See Chem. Eng., vol. 54, Nos. 10, Oct. 1947, pp. 117- “122. _ 


B86. LANG, H. J. Cost Raia ti cuehitpe in Preliminary Gost Estimation: Chews 
Inge, vol. 54, No. 10, Oct. 197, pp, 117-21. 


oe study of cost ‘eetimtes for 14. procossing. plants,’ some Sof which 
are compared with actuaol,.costs Lo show accuracy. and’ types of errors. te 
Percentage costs are given for various plant elements’ in plants. of 
‘various sizes and types, presenting a simplified method for quick estimtes 
_. Of complete plants,.requiring detailed estimation of the. ee | 
1 equipment only. See Chen. Eng.; vol..55, No. 6, . Tune 1948, pp. 112-3. 


87. LANG, H. J. Simplified Approach to Preliminary Cost ‘Estimates. Chem. 
Eng, vol. yr No. 6, June 1948, ppe 112-3. “epee r 


Qn the basis of study reported,in earlier articles (Chem. Eng.,- - 
vol. 54, No. 9, Sept. 1947, pp. 130+3, arid Chem. Eng., vol. 54,.No. 10, 
Oct. 1947 » Pp. 117-21), factors are given for calculating total estimted 
plant cost from oe eree equipment cost by i eal of latter by 
the factor: 
| For. solid ‘processing plants - 7. 10° 
For solid-fluid plents eeooso ™ Be 63 
For fluid processing plants - 4.74 
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The total plant cost obtained by this method should be within 10 to 15 
percent of the cost obtained by a paren: estimate. Four examples 
are given. 


LEWIS , R. C. Cost Accounting in Refinery Construction. Petrol. Refiner, 
vol. °25, No. 1, Jan. 1946, pp. 118-23. 


Discusses value to both contractor and refinery operator of a good 
construction cost: accounting system. Gives detailed suggestions for the 
design and use of a cost-accounting code. 


LOBO, W. E. Low Pressure Oxygen Process: Petrol. Eng., eis 18, No. 8, 
May 1947; pp. 120, 123, 126, 128. 


Discusses Keklogg's low-pressure oxygen process. Gives some data _ 
on plant and utility requirements and production costs for 95 percent pure 
Oo. Investment cost is estimated at. $5,000 per TPD of O) and production 


- cost at $3.50 per ton (15d per std. M cu. ft.) for a #O0-TPD plant. Basis 


90. 


91. 


is mintenance at 3 percent, taxes and insurance at 1.5 percent, and 
depreciation at 10 percent of plant cost per year. 


LOCKHART, F. J. Multi-column Distillation of Natural Gasoline. Petrol. 
Refiner vol. 26, No. 8, Aug. 1947, PP. 104-8. | 


Pracente economic comparisons of a number of possible process arrange- 
ments of distillation sections in natural-gasoline. plents. Gives 20 cents 
per pound of total weight’ for 1946 cost of complete distillation colums, 
erected, -in the Los Angeles area. Cost range in 1946 for heat exchangers, 
installed basis, was $4 to $8 per square foot of transfer area. Operating 


charges used in | analysis were: 


- 150 p.s.i. steam | -e lb. 
Cooling water _ — 0.5¢/M gal. 
Power -  .e  0.5¢/kwe bre 
Fuel 15¢ Bet.us . 


MACK, ‘F, B.-Economics of Catalytic Polymerization of Butanes. National 
Petrol. News, vol. 31, 1939, pp. R- 188, (190-2. — 


Describes operation of butane polymerization plant using UOP catalytic 
process. Costs include 0.5 cents per gallon for royalty and 0.5 to 0.75 
cents per gallon for catalyst cost. ‘Runs are about 40 days, with shutdowm 
cost of $800 for a-plant with 1,000 BPD butane charge capacity. Other 
costs are not erYen: 


MARR, H. W. Economic Life and re Costs of Contact Catalysts. 
Trans. Am. Inst. Chem. Eng., vol. 34, 1938, PD. 353-73 « 


Catalyst costs in processes using contact catalysts are jeeare ate 
and their nature is discussed. They are grouped into initial expenditures 
for catalysts, investment charges for precious metals, and losses incurred 


3119 = 22: = 


Google 


93. 


acid veces and rerunning.. 


oh. 


by inactivation of catalysts. Two types of catalysts are indicated ‘on 
the basis of the above groups. The custs are used in typical operating 
problems for obtaining minimum catalyst cost. Methods of appraising © 
catalysts and determining clea aad process conditions on the basis of 


minimum cost are illustrated. ; 


MANDELBAUM, M. R., and SWANSON, P. Comparative Costs of euoe Phase and 
' Other Treating Processes. National Petrol. News, vol. 28, No. 50, 
Dec. 9, 1936, pp. 69-72... . - | 


Compares operating costs of the Gray vapor =vhase sie treatment and 


MARSTON, hs: and AGG, T. R. Engineering 5 Valuation, 1936. McGraw-Hill 
Book Co., noe York. _ | 


| This is a good Kerarence for methods of valuating property. Pre- 
construction cost estimates are not discussed. Pages 497 to 514 give a 


Oa ea of average service life of industrial property units. 


 McCLUER, W. G., DICKINSON, J. T.,and FORREST, H, 0. Application of 


Propane to Manufacture of. Pennsylvania Lubricating Oils. National 
Petrol. News, vol. 30, 1938, pp. R-504-5, 507-8, $10, 512-3, 515. 


Discuss propane dewaxing and deresining process for lubricating 


ss oils. Itemized operating costs are given for propane dewaxing, deresin- 


96: 


oy i 


98. 


ing, and combined dewaxing and deresining of Pennsylvania oil. 


MEKLER, L. A., and BECKER, H. A. Air Preheaters for Petroleum Heaters. 
O41 Gas Jour., vol. 40, No. 2, May 22, 1941, pp. 88-90, 93, 96, 99: 
National Petrol. News, vol. 33, 1941, PP. R- ‘162-h, 166 ,172. 


Discuss heat’ ‘economy resulting from use of ne preheaters. Gives 
cost data for induced-draft plate preheaters of various ratings, examples 
of operating costs, and heating values of various refinery gases. 


MILLET?, KB: Heat Exchangers for Chemical Process Applications. Ind. 
Eng. Chem. vol. 30, 1938, pp. 367-72. 


7 Gives & ec of. Btw. transferred per dollar of cise tae price 
for heat exchangers for various duties. Most of article is devoted to 
problems of specifying and design of heat exchangers. 


MUNSON, C.S. , Venture Capital and: an Adventurous Industry. Chem. Eng. 
News, vol. 26, (1948, PRe 1835- STS: oe, | 


ye 


A discussion of capital investnent ’ in the chemical industry. A 


Chart is presented showing indexes (1939 base) for construction costs, 


“wage rates, ages prices, si chemical prices for the years 1939 


to. March 18. 
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99. MURPHREE, E. V., Natural Gas, Coal, O11 Shale as Sources of Liquid Fuels. 
Oil Gas JOUr., vol. 46, No. 49, Apr. 8, 1948, pp. 66, 68- -70, 95-6. 


Compares estimated costs of gasoline made from petroleum, natural 
gas, coal and oil shale, and approximate investment and steel require- 
ments. See ebstract 47 for table. 


100. MURPHY, G. B. Economics of Skimming and Cracking. Oil Gas Jour., vol. 
30, No. 11, July 30, 1931, pp. 30, 137-8. 


Gives a seueved relationship between the refining costs when skimming, 
when cracking to fuel oil, and when running toa ROBT EEACUS!: Equations 
are given. 


101. NANCE, R. Water Cooling Tower Performance Predicted by i ae 
National Petrol. News, vol. 31, 1939, pp. R-316-8. 


Discusses some practical considerations relative to selection of 
_ & cooling tower and to determination of its principal dimensions. Gives 
approximate investment costs and operating costs for three sizes of 
atmospheric cooling towers. . | 


102. NATIONAL PETROL. NEWS. Catalytic Treating Cuts TEL Expense. Vol. 32, 


Digest of a paper by M. W. Conn of Perco Inc. Discusses Perco 
catalytic desulfurization-process plant construction and operating 
feeee e 


103. NATIONAL PETROL. NEWS. Cost 2.3 Cents Per Barrel to Clay-treat Gasoline. 
Vol. 28, No. 23, June 3, 1936, p. 25. 


Gives new equipment cost for Gray clay-treating process at $30 per 
BPD capacity and treating cost of 2.3 cents per barrel of finished 
gasoline when treating cracked distillate. 


See MANDELBAUM and SWANSON, National Petrol. News, vol. 28, No. 50, 
Dec. 9, 1936, pp. 69- “Te a 


104. NATIONAL PETROL. NEWS. Says Houdry Units Will Pay Out in 3 Years. 
Vol. 31, 1939, pp. R-403-4. 


- Operating costs are given for Houdry catalytic cracking units. 


105. NATIONAL PETROL. NEWS. Thermol Poly Process Adapted to Small Gasoline 
Plent. Vol. 31, 1939, pp. R-194-6, 198, 200, 202. 
Digest of a paper read by D. W. Wilson of the M. W. Kellogg Co. 
Describes three types of thermal polymerization plants. Utility require- 
ments and copital cost are given for a sm1l, simple plant producing 400 
BPD of polymer gasoline (10 lb. RVP). Operating costs are given for a 
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large plant operating at three capacities: 6,000, 8,000,-and 9,500 © 


BSD of saturated butane charge. 


NELSON, C. C. The Economics of Sia aie! pect eultien and Economizers 
in Fired Tubular Heaters for Oil Refineries. Oil Gas Jour., vol. 40, 
No. 2, May 22, igh, PP. 7T1- 3. 


: Eigse results of sees showing that heat savings by use of either 
flue-ges recirculation or air preneeuss did: not make up for maintenance 
and other opera uane costs’. 


NELSON, W. L. Construction Cost Indexes. Oil Gas Jour., vol. 47, No. 25, 
Oct. 21, 1943, p. 141. a 


. Indexes are given for cost of refinery construction, over-all con- 
struction and equipment, and labor for years 1924 -1948. 


9 references. a 


NELSON, W. L. Cost of Catalytic Cracking. O11 Gas Jour., vol. 46, 
No. 18, Sept. 6, 1947, PP. 87, 89. 2 . 4 


Summrizes ‘actual ‘eeineny construction and operating costs from 
literature for years 1945-47 for topping, vacuum flash, vacuum dis- 
tillation, catalytic polymerization, reforming, thermal cracking, fluid 
cracking, TCC, TCC revomp, propane deasphaltizing, delayed coking, 


 Perco desulfurization, , coustic wash, refinery administration and overhead 


gas plant (TCC), and Perco cycloversion. Royalty charges are given: 
thermal cracking - 3.0 cents per berrel, catalytic polymerization -_ 
0.5 cent per barrel and TCC and fluid cracking - 5.0 cents per barrel. 


11 references. . 


NEISON, W. L. Cost of Steam and Henk tn the Refinery. Refiner and 
Natural Gasoline Menufacturer, vol. 15, 1936, pp. 139-41. 


Forma given for computing steam cost based on costs of fuel, 
labor, depreciation, and chemicals and efficiency of steam generation. 
Shows distribution of steam comsumption in various sections of oil 
refinery. Gives formila for estimting cost of absorbing heat in 
pipestill and table showing distribution of direct fuel cost in refinery. 


NELSON, W. L. Cost of Topping. O11 Gas Jour., vol. 43, No. 38, Jan. 27, 
1945, p. 269. , 


Gives ranges of cost of items (such as fuel, water, steam, labor, 
depreciation, and overhead) entering into cost of operating topping 


plant. Copper and doctor sweetening costs also are included. 
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NELSON, W. L. Dimensions of Pipestills. Oil Gas Jour., vol. 37, No. 52, 
May 11, 1939, pp. 63, 72. 


Formulas are given for calculating cost of various parts of a 
tubestill (tubes, bends, walls, floors, roof, etc.) for calculating 
the total cost, and for calculating optimim tube length. 


See Oil Gas Jour., vol. 38, No. 3, June 1, 1939, pp. 34, 36. 


NELSON, W. L. Data for vetexuining Cost of pelea ane Oil Gas Jour., 
vol. 38, No. 3, June 1, 1939, PP. 34, 36. , 


Gives equation for cost of pipestill based on still design, 
and equation for economical tube length. Shows graph relating total 
still cost » effective tube length, and heat-absorption rate. Gives 
ranges for unit costs. 


NELSON, W. L. Effect of Capacity on the Cost of a Cracking Plant. Oi1 
Gas Jour., vol. 37, No. 45, Mar. 23, 1939, p. 80. 


Shows graph of cracking-plant cost (total, material, labor, and 


‘ overhead plus profit) vs. capacity. Gives percentage costs for various 


units of plant for 750, 1,500, and 3,000 BPD capacity and cost balance 
for cracking-plant. operetions. 


NELSON, W. Le Petroleum Refinery Engineering. McGraw-Hill Book Co., 
New York. ed ed., 1941, PP. 657-663 « 


’ Over-all refining costs a ees en refining costs per barrel 
are given. Ranges of cost are given for various refinery equipment. 
(Cost data are from years 1927-32, so are of rather questionable value.) 


Depreciation rates are given (p.655) for various kinds of equipment. 


NELSON, W. L. Profit Per Barrel of Extra Throughput. O41 Gas Jour., 
vol. 43, No. 52, May 5, 1945, pp. 113, 115, 116. : 


Tabulates and discusses range of cost for various items (fuél, 
water, steam, etc.) entering into operating cost of large and smil 


cracking and topping plants. 


NOLL, H. D., and BOWLES, V. O. Small-scale Catalytic Cracking. Petrol. 
Refiner, vol. 2h, No. 10, Oct. 1945, pp. 101-8; National Petrol. News, 
vol. 37, 1945, pp. R R-767- 71, 841-2, Sik; Petrol. Eng., vol. 17, No. 
2, Nov. 1945, pp. 107, 110, 114, 116, 118, 120, 122, 12h. 


Presents process and economic studies on applications of TCC process 
to the small refinery, giving itemization of equipment and operating 


costs for various methods of operation. Assumed utility and catalyst 
costs are given. _ | 
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117. NOLL, H. D., HOLDON, K. G., end BERGSTROM, E..V: Simplicity and Flexi- 
bility of Thermofor Catalytic Cracking. Fetrol. Refiner, vol. 25, 
No. Ds May 19h6, PP 123 9. _ 


Discusses design of a srall-scale intecral FCC unit with charge 
capacity of 1,000 BED and upward. An economic study gives estimated 
investment end operating costs and utility requirements for such a unit. 


118, OIL GAS JOUR. Catalytic Dehydrogenation. Vol. 46, No. 48, Apr. 1, 
1948, p. 128. ee : 


A brief discussion, with flow diagram, of the UOP fixed-bed 
catalytic dehydrogenation process. Approximate direct operating costs 
are givén below for catalytic dehydrogenation of 1,000 BPD of butane, 
covering the dehydrogenation step only. 


beneeya 
| : , a of 
Iten butylene 
Operating labor, supervision, laboratory, etc. .e.scieece 0.95 
Maintenance, labor and materials seen eee ebeveceesscccscncs 0.60 
Utilities Teer eer eS Cee ee ee ee eee eS ee eee ee a ree ee 0.70 
Taxes, insurance, administration, general overhead wore. 0.70 
Catalyst asia feiseratialorar'e)'awie\eeseee. 6 wis Gre Gisseerare Wwe ees eee es 66S eee ea we | 0.20 
Royalty TETETEVETETELTTETETT ETE TT Trier ee 0.50 


119. OIL GAS JOUR. Factors Geveriine Selection of Lease Storage sons Vol. 
“1, No. 40, Feb. 11, 1943, p. 73. 


Costs are given for bolted steel tanks, including delivery and 
erection, and for welded-steel tanks. - 


120. OIL GAS JOUR. Fluid Catalytic Cracking. Vol. 46, No. 48, Apr. 1, 
1948, -pp. 118-9. . 


A brief discussion and flow diagram of the fluid catalytic cracking 
process. The estimated normal utility requirements are given for 60 
percent conversion to gasoline and lighter products of a Mid-Continent 
gs cil in a 2,000-BSD catalytic cracking unit. | 


121. OIL GAS JOUR. Wooden Tanks for Sour Crude ae Money. Vol. 41, No. 45, 
. Mar, 18, 1943, p. TT. 


. 


- Costs are given for wooden tanks, delivered and erected, (of 250- to 
625- barrel capacity. | 


122. OTTO, F. C. Estimating Cold Insulation Costs. em: Eng., vol. 54, : 
No. 3s May 1947, pp. 118-20. . . 
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Prices and installation costs are given for cork insulation for 
pipe and fittings and corkboard and lagging. 


123. OTTO, F.C. Estimating Mineral Wool Insulation. Chem. Eng., vol. 54, 
No. 7, July 1947, pp. 102-6. 


Gives information permitting detailed estimation for mineral-wool 
insulation as blankets, pipe covering ; blocks and boards, cement, and 
fiber and granules. 


12h. oOfTo, F.C. Estimating Magnesia Insulation Costs. Chem. Eng., vol. 54, 
No. 9, Sept. 1947, pp. 126-9, 133. | 


Discusses applications of 85 percent magnesia insulation and its 
thermal and physical properties. Gives prices and installation costs 
_ for pipe covering and blocks. | 


125. PARKER, F. D. Peacetime Utility of Wartime Petroleum-Refining Processes. 
Petrol. Refiner, vol. 24, No. 11, Nov. 1945, PRs 117-233 Petrol. Eng., 
vol. 17, No. 3, Dec. 19h5, Ppe 116, ‘119, 122, 1ek, esr 1 


Discusses production ‘costs for eae ee isomerization, 
pentane isomerization, catalytic cracking, catalytic reforming, and | 
catalytic polymerization. 


18 references. 


126. PARKER, H.R. Types of Building Construction for the Chemical Plant. 
| Chen. Met. Eng., ‘vol. 33, 1926, Pp. DHS - 9. 


A description of the vavtous wulidine methods aed neteinis. 
ordinarily available, together with BpEropEsete cost data. 


127. PERRY, J. H., Editor-in-chief. Chemical Engineers' Handbook. McGraw- 
“HLL Book Co., New York, ed ed. 19h1. . | 


Some data are given on equipment: investment and Speeetitic cost, as 
follows: pp. 1636-7, thickeners (unit erection costs, also examples of 
operating labor requirements, maintenance costs, and total thickening 

. cost per ton of solids); pp. 1692-3, filters (price per square: foot for 
rotary vacuum and percent additional for accessories); “pp. 1938-9, total 
costs and costs per pound of steam capacity for complete boiler plant; 
pp. 2141-2, stainless steels (comparative prices of various stainless . 
steels as bars, plates, sheets, strip, and billets); pp. 2243-4; materials 

_ handling (operating costs for industrial trucks and for dragline scraper 
conveyors); pp. 2488-90, boiler plants (analysis of costs for parts of 
boiler plant as dollars per wnit area of boiler surface); pp. 2853-6, 
depreciation rates; pp. 2871-2, cost estimating (a brief discussion). 


128, PETROL. ENG. Alkylation and Pelgesetza tion. Vol.:18, No. 2, Nov. 1946, 
pp. 116, 118, 120, 124, 126, 129. 2 3 
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An anelysis of effect on refinery earnings of the two processes: 
alkylation and polymerization. A graph shows direct operating costs 
vs. fuel value for 1,000-BPD alkylation and catalytic polymerization 
units. Other graphs show alkylate and polymer manufacturing costs for 
1,000-BPD urits related to the equivalent fucl value of the charge stocks. 


129. PFTROL. FROCESSING. Fischer-Tropsch Process (U.S. Model) Is Means of 
Supplying Low-cost Oxygen. Vol. 2, 1947, pp. 113-4. 


Cost estimate of 95 percent oxygen, produced at rate of 48 MM 
cubic feet per day at Carthage Hydrocol plant at Brownsville, Tex., | 
is 5 cents per M cubic fset. This includes cmortizetion over 15 years, 
miintenance at 2 percent of capital investment, and operating labor at 
$2.per hour. Not included, as they are Syprosacts of the Hydrocol 
process, are powor (at 14 kw hr. per M cubic feet of oxygen) and water. 
Chart shows relative cost of depreciation, lebor, power, maintenance, 
water, and miscellany with respect to plant size. Power is a major 
cost item, especially for larger plents and with a. unit power cost 
greater than 5 mills per kwe hr. 


.Seo CONWAY, M. J., Petrol. Refiner, vol. 26, No. 6, June 1947, 
pp. 129-33, for another presentation, of these data. 


130. PETROL. PROCESSING. Fluid Cracker Charges Hoavy Distillate in Postwar 
Motor Gasoline Operation. Vol. 2, No. 46, 1947, p. 48. 


Describes design and operation of fluid catalytic cracking unit of 
Tidewater Associated O11 Co. at Avon, Calif. Natural catalyst costs 
have averaged approximtely 2 cents per barrel of fresh feed charged. 


131. PETROL. PROCESSING. Regeneration aueRe Cut Cost of Removing Mercartans. 
Vol. 3, 1948, pp. 435-8. 


Discusses ‘the development of the process and the factors affecting 
the catalytic oxidation process for regenerating solutions used in the 
removal of mercaptans from gasoline. Comparative costs are given for . 
tannin and other catalysts for equivalent solution-regeneration rates. 


132. PETROL. _PROCESSING. . Tannin Solutizer Process Continues to Show Possi- 
bilities. Vol. 1, No. 1, Sept. 1946, pp. 7-8. 


"Operating costs and economic poneieiecn with doctor Ereatosnt are 
given for the tannin solutizer process for mercaptan removal. A reported 
operating cost for the tannin process is 0.4 to 0.5 cents per barrel, 
compared with 1.25 to 1.5 cents per barrel for rcgular solutizer 
process and about 1 cent per barrel for doctor sweetening. | 


133. PETROL. PROCESSING. ‘Wastes Reclaimed: ‘Used ag Cooling Water. Vol, 1, 
1g9h6, PPe Ge-3 6 | ) 
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Describes plant for treatment: of - refinery waste at Taleo Asphalt : 


and Refining Division, American Liberty 0i1 Co's plant at Mt. Pleasant, 


Tex. Reclaimed water is used for cooling. Treatment cost is 15 cents 
per M gallons. ; | 


PETROL. REFINER. Continuous: Contact Filtration Process (Filtrol Corp.). 
Vol. 27, No. 9.2, Sept. 1948, pp. 234-5. 


A brief description, with flow diagram, of contact filtration of 
lubricating olls. In a modern contact-filtration unit, where adsorbent 
hendling is accomplished by an automatic mechenical system, the operating 
cost averages about 8 cents per barrel for a 2,000-BPD plant. Two men 
per shift can operate this plant. 


PETROL. REFINER. Crude O11 Desalting Process (Visco Products Co., Inc.). 
Vol. el, No. 9.2, Sept. 1948, pp. 220-1. 


A brie? description, with flow diagram, of the chemical treating of 
crude-oil emlsions for water and salt removal. Average treating cost 
ranges from 0.5 to 2.0 mills per barrel of oil desalted. Initial invest- 
ment is low. 


PETROL. REFINER. HF Alkylation Process (Phillips Petroleum Co.). 
Vol. 27, No. 9.2, Sept. 1948, pp. 146-7. 


A brief description and flow diagram of the Perco HF Alkylation 
Process. The following vee are given for a 3,400-BHD motor 
alkylate plant; 


Utilities 


STEAM cecorcvecevcceccceces 90 , 000 1b./hr. 
Electricity rrr rrr ee ees eee 950 kwe 

Water circulation ....ececee 4,600 g.pem. 
Water, MAKC-“UDeccccecccccceces a, EePeMe 
Fuel BOE epecevccvcesecseccs Ls 200 cu. ft. fix 


Chemicals, 

1b. /month 
Caustic BOda sececcrccessees 9,850 
Bauxite Teeorvreeeoserseserseveen 32 ,000 
HF gSiels SSS Chess alewus cee 21,000 
Lime Coco pereceeeresecdoecge 1,500 


Labor 
(man-hr. fday ) 


Operation eeataaaeuceeamercteeulot 
Maintenance Cvcceeresscvsseeee ‘105 


oe 
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137. PETROL. REFINER. Hydrogen Process (The Girdler Corp.). Vol. 27, No. 9.2, 
or 1948 , PD- 356-73 O11 Gas Jour., vol. 46, No. 48, Apr. 1, 1948, 
Pe lol. 


A briet cere and Plow. diagram of the Bygirtol Process for the 
.manufacture of high-purity. Hye ‘The material and utility requirements for 
_ production of 1M cubic foot of Ep is as follows: 


Process. material, propane.. - . 20>) gal. 
. or natural gas ; —  250-cu. ft. 
Fuel (gas or oil) ~*~ — = 250,000 B.t.u. 
ora ote 4 Steam | . 380 lb. 
| . . Cooling, water _— F. nae, . 1600 gal. 
Power .. oe 2 kw. hr.. 
Chemical cost . : | 2 cents 
| Catalyst repiscencnt” , | | 1 to 2 cents 
Operating labor Fy. - l mn per shift 


138. "PETROL. REFINER. "Propane Decarbonizing Process (The M. W. Kellogg Co.). 
Vol. 27, No. 9.2, Sept. 198, | pp. 202-3. 


A brief description and flow diagram of the Seueinaie propane 

| decarbonizing process. The total. operating cost. for decarbonizing 
catalytic-cracking feed stocks varies from 4 to 9 cents per barrel of 
reduced crude, depending on size of unit and cost of utilities. Volume 
ratio of propane to oil normally rangas from 331 to 5: 1, and propane 
loss amounts to about 0.1 percent. 


. 139. PETROL. REFINER. Unisol Mercaptan Extraction Process (Universal O11 
| Products Co.). Vol. 27, No, 9.2,.Sept. 1948, pp. 256-7. 


A brief description and Plow diagram of the Unisol Process for 
mercaptan removal. For most gasolines the oe utility and chemical 
costs average about ‘1 tol. 2 oe ‘per barrel. 


140, PRARR, J. S$. Refiner with 4, “500 8/D "Cat-cracker" = Advantages in 
His. Operation. Petrol. Processing, Vol. 3, 1948, pp. 666, 668. 

A breakdown is given for comparative epereting costs of a 1,500-BPD 
thermal-cracking unit: and a 4,500-BPD TCC unit, toteling 74.6 cents per 
barrel and 38.6 cents per barre] of raw cherge, respectively. Throughput 
and yield data are also cuureres and an average user ty balance is 
given for the TCC unit. _— | 

141. PFARR, J. S.,: First Turnaround of feeuara TCC Unit. Petrol. Eng., 
| vol. 19, No. 5, Feb. TONS, “pps S1-hy Petrol. aoe vol. 27, No. 3, 
Mar. 1948, pp. 106-9. ees 
The turnaround of & TC unit at the Leonard Refineries , Inc., plant 
is described. Man-hdour requirements are broken down by the job item and 
by the craft for, the total plant and for the catalytic section. For 
description of unit, see “Petrol.” ee vol. 3, 1948, pp. 666, 668. 
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142, PIERCE, D. E. A eer Denominator for Repair Costs. Chem. Eng. 
Progress, vol. 44 , 196, pp. 249-52. 


The amount of electrical energy used in a plant is shown to be a 
good measure of plant activity. The following forma was developed 
for correlation of plant repair cost with electric power use; 


C 
wheres C 


x(a + by), 

total repair cost in dollars per year, 

kw. hr. yre 4 + 1,000, | 

cost in dollars. per man hour with overhead, 
repair material index, M kw. hr., 

repair labor index, man hours per M kw. hr. 


oO Kh 
ynuuu 


143, PORTER, H. C. Coal as an Auxiliary Source of Gasoline Supply. Petrol. 
pagel Vol. 23, No. 8, Aug. 1944, p. 13853 Chem. Eng. News, vol. 22, 
1944, p. 


Discussés cost of gasoline from coal. Gives R. P. Russell's 
estimated costs per gallon of gasoline (not including depreciation) 
(1) $2.25 to $2.35 per ton coal; $0.147; (2) $0.05 per M cu. ft. 
natural gas: $0.06; (3) $1.20 per barrel crude petroleum in modern 

refinery: $0.051; and (4) $2 per barrel crude: $0. 083 « 7 . 


144, POWER, H. H. Petroleum Substitutes: Past and Present Research, Develop- 
ment and Economics. Petrol. ENE +s vol. 18, No. 5, Feb. 1947, pp. 170, 
Ry 75, 78, 80, 82, 84. 


‘Discusses the various synthetic fuel processes » including coal 
carbonization, shale oil, coal hydrogenation, tar sands, and Fischer- 

‘ Tropsch synthesis; giving estimated investment and production costs for 
most of then. | 


25 references. 


145, RANDLE, C. W.’ Analysis of Southwestern Petroleum Refinery Wages. Petrol. 
Eng., vol. 15, No. 3, Dec. 1943, pp. 101, 103-4, 106-7, 109, 112, 114. 


Gives results of a detailed study of refinery wages in Louisiana, 
Oklahoma, and Texas. Tables show wages for different Cea rne and 
classes. | | 


146. READ, D. A Fluid-catalytic Cracking Unit for the Susiey Refiner. 
Petrol. Refiner, vol. 25, No. 5, May 1946, pp. 119-22. 


- Describes design and operation of 2:,600-BPD fluid catalytic cracking 
- unit. Estimted utility requirements and operating costs are given for 
a 2,000-BPD unit. 


147. READ, D. Factors in Evaluating Smll Refiner's Position. Petrol. 
Refiner, vol. 26, No. 10, Oct. 1947, pp. 111-2. 
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148. 


149, 


' Compares thermal and fluid catalytic cracking installation and 
operating costs for a 3,500-BED plant. 


READ, D. Stopgap peseeesee Versus Catalytic Cracking. Petrol. Refiner, 
vol. 26, No. 5, Moy 1947, pp. 99-110) Oil Gas Toure, Vol. 45, No. 52, 
May 3, 1947, DD. 16-80, 83. 


Gives. a detailed economic comparison of - various processes and orer- 
ating methods that may be used for improving the octane rating of 
gesoline. Frocesses included are selective fractionation, catalytic 


- polymerization, isoforming, thermal reforming, and catalytic cracking. 


Estimated operating-cost sumsaries are given for an 1120-BSD therml 


‘reforming unit, 1642-BSD and 2,570-BSD isoforming units, and a 2,870-BSD 


fluid catalytic cracking unit. 


REED, R. M. Commercial Production of Pure Hydrogen from Hydrocarbons 


and Steam. Trans, Am. Inst. Chem. Eng., vol. 41, 1945, pp. 453-625 
Petrol. Refiner, vol. 24, No. 9, Sept. 1945, pp. 119-22. 


Describes commercial production of pure Hp from propane ana steam 
by catalytic treatment. Propane, catalyst and utility requirements are 


_ given as follows for 1,000 standard cubic feet of hydrogen: 2.75 gallon: 


150. 


151. 
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process propane, 350 M B.t.u. (gross) of fuel (gas or o1]), 360 pounds 
steam, 1,800 gallons cooling water, (30° F. rise), 2 kilowatt hours 
electric power , . -and 1 cent chemicals cost. 


ROUNDS, H. P., and KIERNAN, J. T. Building Fabrication ene Comparative 
“Costs. | Chem. Met. Eng., vol. 48, No. 5, 1941, pp. 104-6. 


-  fypes of framework construction, wall mterials, ‘and soSeing are 
a@iscussed, cubic-foot costs being given for buildings of face brick, 
common brick, hollow tile, corrugated asbestos, and corrugated iron 


7 construction , 


RUBIN, F. L. Shell and Tube Heat Exchangers. Petrol. Refiner, vol. 27, 


No. 7, July 1948, pp. 139-45. © 


A discussion of heat-exchanger use, , design » and construction. A 
graph shows ‘relation of cost to surface area for exchanger of internal 
floating head construction, operating pressure, 150 p.s.i., and 16-foot 
tubes of either steel or Admiralty metal. Relative costs (from E. N. 
Sieder, Chem. Met. Eng., vol. 46, 1939, pp. 322-5) for exchangers of 


- varying tube lengths are: 


Tube length, fect Cost idea: to 16 - ft. tub< 
8 1.3' 
12 1.1 
16 1.0 
20 0.95 


Google 


152. 


1936 


15h. 
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Data are quoted from advertisement Sea. Iron Works (Chem. Eng., 
vol. 53, Nov. 1946, p. 330) on relative total costs for fixed tube-sheet 
exchangers with 12-3/4 in. 0.D. shell, 10-foot tubes of various metals, 
carbon steel shells 


Tube side metal Cost relative to steel 
Steel 1.00 
Aluminum 3 -S 1.29 
Copper. 1.33 
Silicon bronzes (Cu tubes) : 1.35 

- 10-30 cupro-nickel 1.51 
Stainless steel 304 : 2.00 
Monel . .2.09 
Stainless steel 347 | : 2.17 | 
Nickel | 2.26 
Stainless steel 316 — 623k 
Inconel . | 2.34 


For larger exchangers the relative cost of atiey steel will probably 


‘be considerably more than above veneers 


‘RUSSELL, R. P. Costs and Requirenents in Materials for Making Gasoline 


from Coal. National Petrol. News, vol. 35, 1943, pp. R-421-2, 424-6; 
Am. Gas Assoc. Monthly, vol. 26, No. 2, Feb. 1944, pp. 87-92. 


Presents graphically the investment costs, materials required for 
construction and operation, and operating costs for the production of 
motor gasoline from coal, natural gas, and petroleum. States belief 
that order of use of natural resources should be petroleum, naturai gas, 
oil shales and tar sands, and finally coal, for production of saa 
and other petroleum products. 


SAEGEPARTH, A., BROGGINI, A. J., and STEFFEN, E. . High Octane Number 


Blending Stocks Produced by Solvent Extraction. National Petrol. News, 
' Vol. 29, No. 22, June 2, 1937, PP. 31-2, 54-5, 37-8. 


Describe liquid Si extraction process and sonicoumerctal plant. 
Utility requirements and operating costs are given. Total operating 
costs for a 3,000-BFPD unit, including maintenance, repairs, and royalty, 
are 11.4 cents per barrel of charge for operation at O OF. and 12.5 
cents per barrel for minus 60 °F. 


SCHAFFNER, R. M., and KOEHLER, W. A. Determination of the Performance 
and Operating Costs of a Commerical Dryer. Trans. Am. Inst. Chen. 
Eng. , vol. 35, 1939, Pp. 303-22. | 


Presents a study of the operating characteristics and drying’ ‘costs 
for a commerical temperature-and humidity-controlled tray drier. 
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156. 


1371. 


158. 


159, 


SCHAPHORST, W. F. Calculating Construction Contes Ind. Eng. Chem., News 
Ed., vol. 19, 1941, De 1151. 


A monograph is given for estimatine cost of a building of standard 
design from the dimensions. 


SCHRADER, R. J. Estimating Chemical Piping Costs. Chem. Fng., vol. 54, 
No. 1, Jen, 1947, pp. 109-10. 


Gives forma and factors for estimting pipe-installation labor fer 
stainlcss- -steel, wrought-steel, glass, porcelain, and saran pipe. Gives 
table of prices for pipe and tubing of various metals, glass, saran, 
tygon, neoprene, and porcelain, and of different kinds of valves and 
fittings. | is 


SCHROEDER, Ws'Gs Commavisan-or Mejor Precksses fox eo Liquid Fuel: 
Chen, Industries, vol. 62, No. 4, April 1948, pp. 574-7, 682, 


‘Discusses production of synthetic fuels by retorting ofl shale, 
gas BONERS: from coal or natural. gas, and coal Pe ere 


SCHULZE, W. A., and GREGORY, L. S. Solution and Gasoline Losses Low in 
Copper-Sweetening Process s. National Petrol. nee) vol. 28, No. 41, 
Oct. 7, 1936, pp. 34, 38-40, 75. | | 28 3 


Discusses chemistry of the copper chloride (Perco) re proces: 
Operating and chemical. costs for.a commercial a are compared 
with the costs of conventional doctor treating. sor 


SHANLEY, W. B., and EGLOFF, Ge Midget. Pogeetea ts and Midget Iso- 


octane Units. National Petrol. Nows, vol. 31, 1939, pp.-R-234, 236-40. 


Describes operation of UOP "midget unite" for polymerization of 
olefins followed by hydrogenation of polymers to iso-octane. Installed 


cost of unit processing 125 M to 1,500 M cu. ft. per day of cracked gas 


160. 


161. 
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(18 to 215 BPD of gasoline) is approximately $15,000 to $35,000. 
Utilities for a unit processing 500 M cu. ft. per day of gas are: fuel - 


650 M B.t.u./hr., water ~- 4,000 g.p.h., process steam ~ 590 lb. fare, 
oe compressor power ~ 35 hp. , | 


SIEDER, E.N.. Cost Relations of Heat ; Exchangers. ‘chen, Hot. Ba. 


vol. "h6, 1939, pp. 322-5. 


A thorough discussion, with graphs, of the effect of design factors 


such as tube diameter.and length, working pressure and héat exchange 


surface on cost of heat exchangers. Relative costs only are given, not 
dollar costs. | 


SIEDER, 0. E. Considerations in Industriel Plant Site Cost. Chem. Eng.. 
vol. Sh, No. 5, May 1947, p. 117. 
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162. 


163. 


164, 


165. 


166. 


167. 
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Some cost data are given on plant site, roads and noe areas, 
railroad sidings, fences, and wells.. 


SIMPSON, T. P., NICHOLLS, E.S., and PAYNE, Je W. pasent Advancements 
and Applications of the Thermofor Kiln in the Petroleum Industry. 
Trans. Am. Inst. Chem. Eng., vol. 36, 1940, pp. 841-553 National 
Petrol..News, vol. 32,.1940, p. Re. (A digest of the article.) 


Operating. data are given for the Thermofor kiln. Relative operating 
costs are given for Thermofor and for Rae reeene regeneration of 
cley used in percolation filtration. - 


SITTENFIELD, M. Petroleum Chantwer: Detergents. Chem. Eng., vol. 55, | 
No. 6, June 1948, pp. .120-2, 


. The process is described for the production of alkyl at sulfonate 
detergents from petroleum. A plant producing 15 TPD of 60 percent active 
material costs about $75,000 to $85,000, the major cost item being the 
drying equipment. A breakdown of the manufacturing cost is given, the 
total being estimated as 14 cents per pound of 60 percent active material 
and 10 cents per pound of TT) percent active material, 


_SMOLEY, E. R, Combination Cracking Economics. National Petrol. ‘News, 


vol. 30, 1938, pp. R R-203-4, 206-7, 210. 


Gives curves showing investment costs and direct seeratine seats 
of 2,000 to 20 »000-BFD units for atmospheric topping and mltiple-coil 
topping and cracking «. ‘Also shows return on investment in cracking unit 
under varying operating conditions and costs, on crudes costing $1.20 
to $1.60 per barrel at refinery. Gives average breakdown or coe 
operating costs, tap — oa eS 


.SMOLEY, E. R., and BOWLES, V. 0... Polyform and Ges Reversion Processes 


ria — Octane Gasoline.’ National Petrol. News , Volks 33; igh, | 
R-364, 366, 368. | | 


" Discusses. speentich of Sachi polyform and gas bevansiaa int te, 
especially with respect to conversion of propane and butanes to. high- 
octane gasoline. ‘Some operating cost data are eevee for butane ene: 
propane converses in eee wits. ‘ | | 


STEVENS, R. We: eaudpnent Cost faaetee for Process Industries. Chem. 
Eng., vol. 5h, No. 11, Nov. 1947, pp. 124-6. 


Gives graph comparing building cost. and aqui pment cost iaceer for 
1910 to 1947. Also gives tabulation of Marshall and Stevens equipment 
cost indexes for eight process industries and four related industries 
for years. 1913. to. June. AAT. au 


STITT, H. E. Budld the Plant to ‘Fit the Process « Chem. Met Eng., 
vol. 38, A931, pp. 196-9. -- 


Presents P with ial relative cost of various types of 
factory floor construction, wall construction, and roofs and roof 


- ho - 
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168. .§ 


ee, ae 
waterproof ings. Shows as ea and cost preakdiown, | for single 
and enehgecots PaP ese 


STUEVE, We Be ‘Analysis ‘of. Power’ Rogitrenents: ol ‘Refinery Gosraticnss 
‘Petrol. En vol. 29, No. Oy. June 139 pp. 220, 122, 12-6, 128. 


~e “@e* 


od 


‘Gives tables oP electrical ena aeeten ied enerey, siriter ana steam 


... requirenents, far. ."si:imning",:“cract king", and “complete” ofl refineries 
_. based on a “stuay.. of 4. ret fineries. .. Cut eo Gee! ey nk. t 


169. 


at 


108 


THAYER, C. H., LASSIAT, R. Gd.” ena a E.R. ’ Houdry ‘Two-stage 
. Dehydrogenation Catalytic Process. for. Manufacture of. ere s 
' National Petrol. News, vol. 34, 1942, 'y Dp. R R-305-6... 


Gives: estimated cost of Houdry combined 2-stage dehydrogenation 


a and single-stage purification plant for production of 15 , 000 tens per 
-.., Year. of. butadiene. Breakdown is given of material requirements, for 
be _ Plent constructicn ~ of estimted. tas operation COSTE. .. r 


a 


“THETSINGER, W. 6: Tabrication ‘Costs of Botlers ; ‘Tanks, dnd Pressure 


Vessels as Affected by Plate Widths. Petrol. ReSAnen vol. 2h, No. be 
Fob, 1945, PR. W1Te te | 


Detatled discussion of ae costs of welded ie formed 


e & -. 


oo, from steel ‘plate. Possible savings are shown for.use of, extra-width 
'.. lates in. place. of additional ‘welding when. narrower plates are used. 


Brief discussion of costs for fabrication of i aati clad oe solid 


stainless: steols ,. and. nonferrous metals. 


in. furmE; R. B. Steam Power Plants. 041 Gas Jour., vol. 46,.No, 1, 


ae 10, 1ST, PP. be 95. 
. Steam costs are given ‘for. several: steam ‘plants. "thes similar S ients 


a eer ee 1D ‘percent over-all efficiency, and well-maintained, produced 


steam at an average cost of $0.1805 per M Ib, (not including depreci- 


2, -atdon)... Breakdown is given of average operating cost. Another plant 
sot, witb an inexpensive, installation and praducing about 100 M lb, per hr. of 


her 


.250.p.s.1. superheated steam at 500,°F. showed production cost of 


$0.1635 per M 1b. (including depreciation). Two other plants. producing 
on a yearly average 40 M pounds per hr. with an efficiency of 55 to 65 


percent gave steam. costs of $0.2248 per M pou snot including. 


depreciation). ee 


t a oe 


TYLER, C. Chemical eee Peomere iat: “ee Co., New 


York, ji ed.,. ieee Pee ie, oe poten oe a 


A chapter on process ‘equirment costs gives ‘data ‘by "a, Bliss on. 
cost of the following items: pipe and tubing, pipe fittings, valves, 
heat exchangers, filters, thickeners, pressure vessels and -pressure: 
fractionating columns, evaporators and crystallizers,- absorption 
towers and packings, tanks, storage vessels and’ linings, Tiquid and 
gas pumps, crushing and grinding equipment, driers g Pesala vessels, 


SF! 3 4, 
ee ae : 


ed electric’ motors’. ° __ Bee, abstracts‘ 20: ana: Ik. ie 
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173. 


17h. 


17. 


176. 


177. 


178. 
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Also included is a short discussion of cost estimating by R. Williams. 
Installed costs are given for heat exchangers and tanks. Other charters 
ee @ general discussion of cost estimating, the ENR construction 

ost index, electric power cost as related to demand, and a table giving 
the estimated average aoe of chemical equipment. 


VAN VOORHIS, M. G. One-hundred Refineries Now Converting Mercaptans 
i Copper Salts. National Petrol. News, vol. 32, 1940, pp. R-122-3, 
126, 129. , . | | 


Describes three plants using Cu salts in Perco's solid and liquid 
processes for converting mercaptans to disulfides. Examples are given 
of chemical and operating labor costs. 


VAN VOORHIS M. G. “The Houdry Process. National ‘Petrol. Jove, vol. 31, 
1939, R-346-7, 39, 350, 352, 354-5, 358, 360-2, 364, 366, 368. 


Detailed description (with flow charts) of Magnolia's 15,000-BPD 
Houdry catalytic cracking unit. Cost of unit was $2,980,000. Houdry 
and thermal cracking units are compared on paces of WEL EESy and equip- 
ment requirements. 


VILBRANDT, F. C., Chemical ne Plant Design, > and ed., 19a, 
McGraw-Hill Book Co., New York. © 


“Chapter XII, pps 306-365, gives a good discussion of preconstruction 
cost estimating. Considerable date are given for equipment investment 
and operating costs, depreciation Eaves maintenance, buildings, etc. 
Extensive bibliography. 


WADE, H. N., Value of Polymerization in Natural Gasoline Plant Operations. 
"National Petrol. News, vol. 29, 1937, pp. R-347-8, 350-2..- 


Doscrines Unitary Thermal Polymerization Process and Dubbs Catalytic 


| Process for polymerization of cracked butanes and propane.’ Plant invest- 
ment cost estimates are given. Opera vine costs are. given for the Unitary 
‘Thermal Process. | ee oe «ke : 


WEBER, G., Sulfur from Sour Gas. O11 Gas nega HD No. 44, Mar. 8, 
1947, pp. 58~ “9, Bh, «BT. | iS | | 


. Describes process for questeniie | sour gas and recovering byproduct 
sulfur. Rich solution from Girbotol gas purification unit goes to S 
plant, where H5 is converted to free S by a modified Klaus process. 
Estimated investment cost for S plant is $5,000 per TPD of S production. 
Prevailing price of S is $16 per ton. 


WEIL, B. H. Shale Oil, Other Substitutes, and the Petroleum Shortage. 
National Petrol. News, vol. 35, 1943, R-348-9. 


Gives estimated costs of gasoline: Fischer-Tropsch, from coal ~ 
18 cents per gallon, from natural gas - 9 to 12 cents per gallon; 
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379, 


180. 


oh 


Cae hyarogonitdon’ 46. egnte 7 per gallon. (with. a fér-ai stexit ‘potentiality 
“of: 12 cehts per gallon]. these. egsts not.. including’ ‘profit nd compared 
with petroleum: gasoling at. .5,.cents.. per ‘gpllon.. Estimated 8% of shale- 
oil productiori of not.more than $2 per barrel ,:..gasoline’ cést of 5 to 12 
— por cee Estimated investnent Boe to mine ee dogs Shale and 


pees ; 


WEIL, :B. H., and WEINRICH, W. O11 Shale and Shale O%1.°.A-Survey. Part 
i. OL) Gas Jour., vol, 41, No..50, Aprs-22, 1943 ,-pps-48, 51, 53, 55, 
72. Part 2.’ ‘Oil Gas Jour ¢, vol. 41, Nos:51, Apres 29, : 1943, pp. 73, 
i 76, 9+ a 

= | A'petieral: discussion ‘of thé sie cine: Crees indiyatng reserve 

‘estimates: » retorting methods , products, hydrogenation of oil shale and 

ayers ofl, ne: costs , Toor. costs, -and. a aa itivestment required 


27 references, a ee ee oe re ee a ne => 


. 
ae ae + 


WHITMAN, W. G., and FUWA, T. Cost of Filtration Bquipoent and one es 


oe _ Chem,. Met. Enge,. Vol. 30, 12k, Pp. 359-9... - ra 


e ./.¢ 
» 


181. 


. a eee 7 “re 


Gives approximate figures on Anvestuent sets waa operating cost 


. Of filters (press,.pressure leaf, and continuous: vacuum).- Outlines 


_ "method , of esbimting filtration costs, emphasizing me ftems Ra expense 
characteristic of the various filters. 


. WILCOKON, B. H. Unit Cost of Som Complete Plants, cane mss, vol «5h, 


No. 5, May AMT» pe 112, : -% on 


Gives ‘table of approximte unit costs of chemical plant constructior 


| for, — pmete for years 19h2-h 


q 


t a % on 


ry WILLIAMS, ‘TR, R. - ‘Six-tenths Factor. Aids ‘in Approximating costs. Chen. 


Eng., vol. 54, No. 12, Dec. 1947, pp. 124-5, =... aoe: 


Shows:vprification of "six-tenths factor” used in estimating cost 


Ne Rea of size differing from a umit of Imown cost; Forma 


given iss Yo = (xp/x1)°° 6, where xj and x2 are capacities and y, and 


aoe “Ye are osts. of: the: first and. ‘sé¢ond unit. of: ‘squipment,,. . Fespectively. 


1632, 
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witLraMs, “IR.,. RO standasseathe Cost: date” on. Procéss Bavimment Chem. 
Eng., vol. 54,°No. 6, “Juhe" 19hT, ‘Pp. 102-3. Sir — 


_., Gives cost data for steel, tanks and for, heat, aitionibit ,- including 


' Condengérs and ealandrias. ”. “Polzits ont need’ of data. that will permit 


selection of a definite unit ‘eost rather than a a in cost. 
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18}, WILSON, R. E., and ROBERTS, J. K., Petroleum and Natural Gas - Uses 
and Possible Replacements. Petrol. Processing, vol. 2, 1947, p. 332. 


Brief abstract of paper. Gives table comparing investmont costs 
per BPD in petroleum industry for various operations for 1939 and 1947, 
respectively: skimming - $180, $300; topping and thermal cracking - — 
$600, $1,000; topping and catalytic cracking - $900, $1,500; synthesis 
oil from natural gas - $2,100, $3,500; and synthesis oil from coal - 
$3,000, $5,500. 


185. WORLD PETROL. Oil from Shale. Vol. 139, Aug. 1948, pp. 49-50; UOP 
Libr. Bull. of Abs., -vol. 23, Sept. 1, 1948, p. 140. 


Discusses Bureau of Mines mining and retorting operations. Mentions 
hydrogenation of crude oil as preliminary to refining. Gives estimted 
cost of shale oil as $2 to $2.50 per barrel, including $0.70 for mining 
and $1.30 to $1:80 for crushing and retorting. Compares estimated cost 
of liquid fuels from coal, shale, natural gas, and petroleum as of 


Feb. 1948. 
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